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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO0 00pa30BaHUs, MTPEICTABICHHbBIX
B ®I'OC OOO, a Taxxe (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUA.

[Iporpamma o undopmaTrke 1aéT npeACcTaBiICHHUE O EJIsIX, 001Iel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PAa3BUTHUSL 00y4aIOUIUXCs CPe/ICTBAMU MHPOPMATUKH Ha
yIiyOJIEHHOM YpOBHE, yCTaHaBJIMBAET 00SA3aTEIbHOE MPEAMETHOE COJIEp’KaHUe,
IpeayCMaTpuBaeT €ro CTPYKTYpUPOBAHUE IO paslelaM M TeMaM, OIpEAeIsieT
pacnpeiesieHue ero no Kiaccam (rojgam U3ydeHus).

[Iporpamma o nHboOpMaTHKE ONPEEsseT KOJTMYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Jyisl KaXI0ro Toja U3y4eHHs, B TOM YHCIIe
JUISL COJIEP KATEIBbHOTO HAMOJIHEHUSI Pa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
rocyJapCcTBEHHOM MTOroBoil arrecrauuu). [IporpamMmma no nHpopmaTuke sBIsSETCA
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
TEMaTUYECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

HeassMmu wu3ydeHus UHPOPMATHUKA HA YPOBHE OCHOBHOTO OOILETO
00pa3oBaHuUs SIBJSIOTCS:

dbopMHpOBaHHE OCHOB MUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pPAa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHIKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPENCTaBICHUU 00
nHpopMaIIMK Kak O Ba)KHEWILEM CTPATErMUYECKOM PEeCcypce pa3BUTHUS JTUYHOCTH,
rocyJapcTa, oOIlIecTBa, IOHMMaHHWE POJU HWH(OOPMAIMOHHBIX MPOLECCOB,
WHOOPMAITMOHHBIX PECcypcoB U HMHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

pa3BUTHE AJTOPUTMHYECKOIO MBINUICHUS KakK HEOO0XOJIUMOro YCIIOBHUS
npoheCCUOHATIBHON JIEITEIbHOCTH B COBPEMEHHOM HH(GOPMAIIMOHHOM OOIIIECTBE,
MPEINOJIaraloIiero CnocoOHOCTh 00yUaroIIerocsi pa3ouBaTh CIOXKHBIC 3aJa4d Ha
OoJee MpOCThIE MOA3aJa4M, CPAaBHUBATh HOBBIE 3a/lauu C 3aJa4aMU, PEIIEHHBIMU
paHee, ONpeAeNATh ark AJisi JOCTHKEHUS pe3yibTaTa U Tak Jiajee;

dbopMuUpOBaHUE U Pa3BUTHE KOMIIETCHIIMI OOydammmxcs B 00JacTu
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HABBIKOB pabOThl ¢ wWHPOpPMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUCHHS
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTUA 00YYaIoIerocs;

BOCIIUTAaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4ETOM TMPABOBBIX M ITHUUYECKHUX aCHEKTOB €€ pacrpoCTpaHEHUs, CTPEMIJICHUS K
MPOJIOJDKEHUI0  00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIBHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAITMOHHBIX
TEXHOJIOTUH.

WNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs  WH(OPMATHKHA, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHoOpMaTUKu ©  HUHPOPMALMOHHOU
NeSATETbHOCTH.

N3yuenne wH(DOpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIMSHUE  Ha
dbopMupoBaHHEe MHUPOBO33pEHUsT OOYYAIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAHWS  TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
NPAaKTHUYECKH JI000M JEATeTbHOCTH W OJHOTO W3 Hamboyiee 3HAUYMMBIX
TEXHOJIOTHUECKHUX JOCTKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS M CIOCOOBI JIEATEIEHOCTH, OCBOCHHBIE OOYYAIONTUMUCS TMPU H3YUCHUH
nH()OPMATHKU, HaXOAAT MPUMEHEHHE KaK B paMKaX 00pa30BaTeNIbHOIO MpoIlecca
OpyU HM3YyYEHUU JPYTUX MPEAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYyalMsIX, CTAHOBATCSA 3HAYMMBIMH JJIs (DOPMUPOBAHUS KAadeCTB JIMIYHOCTH, TO
€CTh OPHEHTHPOBaHb Ha (OPMUPOBAHWE METANMPEAMETHBIX W JUYHOCTHBIX
pe3yabTaTOB OOyUEHUS.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmatrnkay — chopMupoBarh y
oOyJarommxcs:

MOHMMAaHUE TPUHITUIIOB YCTPOHWCTBA H (QYHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(hopMaTHKHU TIeproia udpoBoil TpanchopmaIiu COBpEMEHHOTO 00IIIeCTBa;

BIajieHue 0a30BbIMU HOpMaMH MH(POPMAIIMOHHOW STUKH U TMpaBa, OCHOBAMHU
nH()OpPMAITMOHHONW O€30MacHOCTH, 3HAHWSA, YMCHHUS U HaBBIKM T'PAMOTHOMN
MTOCTAHOBKH 337124, BO3HUKAIOIINX B MMPAKTUYECKOMN EATCTLHOCTH, IS MX PEIICHUS
C TOMOIBK  HWHPOPMAIMOHHBIX  TEXHOJOTHH, yMEHUS ©  HaBBIKH
dbopMa30BaHHOTO ONMCAHUS IMOCTABIECHHBIX 33/1a4;

0a3oBbie 3HaHHWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTEeMaTHYECKOM MOJICIIMPOBAHUY;

3HAHWE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHHS JJI1 TOCTPOCHUSI AJITOPUTMOB PEIICHUS 3a7ad M0 MX MaTeMaTHYeCKUM
MOJICIISIM;

YMEHUS M HAaBBIKM COCTABJCHHUS MPOCTHIX MPOrpaMM IO TOCTPOCHHOMY
AITOPUTMY Ha OJTHOM 3 S3BIKOB TIPOTPaMMHPOBAHHUS BBICOKOTO YPOBHS,



yMEHHS ¥ HaBbIKM 3(P(EKTUBHOTO HCIOJB30BAHUS OCHOBHBIX THIIOB
MPUKIATHBIX MporpamMm (IIPUIIOKEHUH) 0011ero Ha3HaueHus: 1 UH)OPMAaIIMOHHBIX
CUCTEM JIJIS PELICHHS C UX MTOMOILBIO MPAKTUYECKUX 3a]a4;

YMEHHE IPAMOTHO MHTEPIPETUPOBATh PE3YJbTAThl PELICHUS MPAKTUYECKUX
3aJa4 C TOMOIIBI0 HH(POPMALMOHHBIX TEXHOJIOTUHA, NPUMEHATh IOIYYEHHbIE
pe3yibTaThl B IPAKTUYECKON AESTENBHOCTH.

[lenn u 3amaun u3ydeHuss MHMOPMATHKH HA ypOBHE OCHOBHOTO OOIIEro
00pa30BaHMsI ONPEIEIIAIOT CTPYKTYPY OCHOBHOTO COJIEP KaHUS yueOHOTro mpeaMeTa
B BUJIE CJIEAYIOIIUX YETHIPEX TEMATUUECKUX Pa3/IEIOB:

U poBasi (PaMOTHOCTH;

TEOPETUUECKHE OCHOBBI HH(POPMATHKHU;

QJIITOPUTMBI U IPOIPAMMHPOBAHUE;

UH(POPMAIIMOHHBIE TEXHOJIOTUU.

B cucreme obmero oOpa3oBaHus HMH(pOpMATHKa NMpPU3HAHA O00SA3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOISIIUM B COCTaB MPEAMETHOM obsactu «MareMatuka u
uHpopmatukay. PI'OC OOO npenycMoTpeHbl TpeOOBaHUS K OCBOCHHIO
MPEAMETHBIX PE3YyJIbTAaTOB M0 UH(OPMATHKE HA 0A30BOM U yTITyOJIEHHOM yPOBHSIX,
UMEIOLINX 00Illee CONEPKATEIBHOE SJIPO U COIJIACOBAHHBIX MEXIY COOOH. DTO
MO3BOJIIET PEaN30BbIBATH YIIyOIEHHOE H3yYeHHE MH(OPMATHKH KaK B paMKax
OTJIEIBHBIX KJACCOB, TaK M B paMKaxX HWHIUBUIYAIbHBIX 0O0pa30BaTEIbHBIX
TPACKTOPUHA, B TOM YHUCIIE UCIOJb3ys CETEBOEC B3aMMOJICHUCTBUE OpPraHU3alluid U
JUCTAaHUMOHHBIE TexHosoruu. Ilo 3aBepmieHMM peanusanuy  [POrpaMMm
yriayOnE€HHOrO ypoBHS OOydaroliuecs CMOTYT JieTalbHEE OCBOUTH MarepHuall
0a30BOr0 ypOBHS, OBJIaJ€Th PACIIMPEHHBIM KPYTroM MOHSATHI U METO/IOB, pelaTh
3a/1ayu 00JIe€ BBICOKOTO YPOBHSI CJIIOKHOCTH.

OO01ee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4YeHUs MH(POPMATHKU Ha
yriyosieHHOM ypoBHE, — 204 yaca: B 7 kiacce — 68 yacoB (2 4aca B HEZIEN0), B 8
Kiacce — 68 dacoB (2 yaca B Hezieni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

®OPMbI YYETA ITPOI'PAMMBI BOCITUTAHUSA
Bocnurarensnbiii noteniman npeamera «Mapopmatukay peanusyercs yepes:

o TPHUBJICUECHHE BHUMAaHUS O0yUYaAIONIUXCSA K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX
Ha YpOKax SBJICHHM, OPTaHU3alNI0 UX pabOThI C TIOJyYaeMOl Ha YPOKE COIMAIBLHO
3HaYMMOW WHGOpMAIME — WHHUIIMAPOBAHWE €€ OOCYXICHUS, BBICKA3bIBAHUS
00yJaroIUMHCS CBOCTO MHEHHSI TT0 €€ TIOBO/TY, BBIPAOOTKH CBOCTO K HEH OTHOIIICHUS;

e JIEMOHCTPAIMIO OOYYAIOIIMMCS TPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJICHUS, TIPOSBIICHUS YEJIIOBEKOIIOOUS U JOOPOCEPIACUHOCTH, dYepe3 IMoa00p
COOTBETCTBYIOITUX TEKCTOB JIJISl YTCHUS, 33144 ISl PEIICHHS, TPOOJIEMHBIX CUTYaIiid
JUIs1 OOCY>KJIEHUS B KJIACCE;



e IIPUMEHEHHME HAa YPOKAX MHTEPAKTUBHBIX (OpM pabOThl ¢ OOyYarOIIMMUCS:
VUHTEIUICKTYaJIbHbIX ~ UIP, CTUMYJUPYIOUIMX  [O3HABATEIbHYIO  MOTHBALIUIO
oOyyaromuxcs; JUAAKTUYECKOro TeaTrpa, TAe TNOJy4YeHHbIE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS. B TeaTPAIbHBIX TMOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JaioT
00yYaromuMcsi BO3MOKHOCTb PHOOPECTH OTIBIT BeICHHSI KOHCTPYKTHBHOTO IUAJIOTa;
rpynmnoBoil paboTsl WM pabOTHI B Mapax, KOTOPbIE yYaT 00y4YarONIMXCcsl KOMaHHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMHU O0YJaIOITUMHUCS;

e UHULIMUPOBAHME U  MOJEPKKY  HCCIENOBATEIbCKOM  JIEATEIIHOCTH
oOyyaroImuxcs B paMKax pealu3alud MMM WHAMBUAYaJIbHBIX W TPYIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT 00YYarOLIMMCS BO3MOKHOCTh MPUOOPECTH
HaBbIK  CAMOCTOATEJILHOTO  PELIEHHUS  TEOPETUYECKOM  MpoOJieMbl, HAaBBIK
IEHEpUPOBaHUS U OQOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIBHOI'O
OTHOLIEHUS K YY>KUM HJesM, OPOPMIICHHBIM B paboTax APyrux HCCIeloBaTeleH,
HaBbIK NYOJIMYHOrO BBICTYIUIEHUS] Tepel] ayJUTOpHEW, apryMEHTUPOBaHUS U
OTCTauBaHUsI CBOEH TOUKH 3PEHUSI.

COJEPKXAHUE OBYUYEHUA

7 KIIACC

Hu¢poBass rpaMOTHOCTD.

KoMmibroTep — yHUBEpCAIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, padoTaroIIee Mo
nporpaMMme. THUIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI,  CylepKOMIbIOTephl.  MoOuibHBIE  ycTpoiicTBa.  TexHuka
0€30macHOCTH U TIpaBuia paboThl HA KOMIIBIOTEPE.

OCHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEpAa U HUX Ha3zHaueHue. lIpoueccop.
OnepaTuBHasT W JOJTOBPEMEHHAs TMaMsTh. YCTpOWCTBAa BBOAAa M BBIBOJA.
CeHcopHBIli BBOJ, JATYUKH MOOWJIBHBIX YCTPOWCTB, CPEICTBa OMOMETPHUYECKOM
ayTeHTU(PUKAIINH.

Hcropust pa3BUTHSI KOMITBIOTEPOB U ITPpOrpaMMHOTro obecnieuenus. [Tokonenus
KOMITbIOTEPOB. CoBpeMeHHbIE TEHJECHIUU pa3BUTHUSA KOMIIBIOTEPOB.
CynepkomneroTepsl. llapamnensnsie BbluucieHus. [lepcoHanpHBIE KOMIBIOTED.
[Iportieccop 1 ero xapakTepUCTUKH (TAKTOBAst YaCTOTA, Pa3psAIHOCTh). OnepaTUBHAS
namsaTh. JlonroBpemMenHas mamsTh. Y CTpONCTBa BBOJIa U BBIBO1a. OOBEM XpaHUMBIX
JIAHHBIX (OMepaTHBHAs MaMSATh KOMIIbIOTEpA, KECTKUM JUCK U TBEPAOTEIbHBIN
HAKOIUTENb, IOCTOSTHHAS aMsATh CMapTPOHA) U CKOPOCTH IOCTYMA JUIsl Pa3IMYHBIX
BHUJIOB HOCUTEIIEH.

[TporpamMmmHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmmHOe
obecricucHue. CucremHoe MIPOTPaMMHOE obecrnieucHue. Cucrembl
nporpammupoBanus. [IpaBoBas oxpaHa nporpaMm U JaHHbIX. becriaTHele u
yCI0BHO-0OecTuiaTHbIe Mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeYeHHE.



®aitnpl 1 manky (katanoru). Tumel ¢aitnoB. CBoicTBa ¢aiiioB. XapaKTepHbIC
pa3Mepsl (paiiyioB pa3NUYHBIX TUNOB (CTpaHHUIA TEKCTAa, JJIEKTPOHHAs KHUTA,
dboTorpadus, 3aMuch MECHA, BUICOKITUTI, TIOTHOMETPAKHBIN (QUITBM).

[TpuHumnel mocTpoeHus: (daitnoBeix cucteMm. I[lomHoe mms daima (mamkw,
katayora). [1yTs k aitny (mamnke, karajuory).

daiinoBeii  MeHemxkep. Pabota ¢ QaitnaMu u mankamu (KaTaJoraMu):
CO3/1aHue, KOMUPOBaHUE, MepeMEIlIeHre, IEPEeUMEHOBAaHNE U yaaneHue (HaiaoB u
narnok (karajgoroB). [Touck ¢aiinos.

ApxuBanus JaHHbIX. Micnonb3oBaHue nporpaMM-apXuBaTOpPOB.

KomMrmibroTepHble BUPYCHI M JIpYyTUE BPEIOHOCHBIE Mporpammel. [Iporpammer
JUTSL 3aLIUThI OT BUPYCOB.

O0benuaeHne KommnbioTepoB B ceTh. Cerh MHTEpHET. Beb-cTpanuia, BeO-
caifr. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [louck
uHbOpMallMu 1O KIIOYEBBIM CJIOBaM U 1O H300paxeHHto. JlocToBepHOCTH
uH(popmauu, noayuyeHHol u3 Nurepuera.

CoBpeMeHHbIE CEpPBUCHI NHTEPHET-KOMMYHHUKALIUN.

CereBoli ATHKET, 0a30Bble HOPMBI MH(MOPMALMOHHOM STUKH W TpaBa IpH
paborte B MHtepHeTe. CtpaTeruu 6e3omnacHoro noseaeHus B IHrepHere.

Teopernyeckne 0CHOBBI HH(POPMATHKH.

Nudopmanuss — OAHO M3 OCHOBHBIX IOHSATUH COBPEMEHHOM HayKH.
WNudopmaiius kak cBeIeHUs, MpeIHA3HAYCHHBIC ISl BOCTIIPUSTHUS YEIOBEKOM, U
uHdopmalusi  Kak ~ JaHHble,  KOTOphle = MOryT  ObITh  00paboTaHbI

aBTOMATU3UPOBAHHON CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOXKHOCTh ONMMCAaHMS HETIPEPHIBHBIX O0OBEKTOB U
MPOIIECCOB C TOMOIIBI0 JUCKPETHBIX NaHHBIX. MHpopMalmoHHbIe MPOILECChl —
MPOIIECCHI, CBSA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Mepeladeii TaHHbIX.

CumBon. AndaButr. MomuHocTs andasuta. Pa3zHooOpaszue S3BIKOB H
andaBuToB. EcrecTBeHHbIC U (hOpMaNIbHBIE S3bIKH. AJI(AaBUT TEKCTOB Ha PYCCKOM
a3bike. JIBonunbiii andasut. KonudyecTBo pa3anyHbIX CJI0B (KOJOBBIX KOMOMHALIHI)
dbuxkcupoBaHHOW JUIMHBI B JBouuHOM andasute. I[IpeoOpazoBanue 1r000r0
andaBuTa K JBOMYHOMY. KOIMYECTBO pa3auyHBIX CIOB (DUKCUPOBAHHOW JIJIMHBI B
andaBuTe onpeaeIEHHON MOIITHOCTH.

KoaupoBanune cuMBOJIOB OJHOTO andaBUTa C TMOMOIILI0 KOJOBBIX CJIOB B
npyrom andaBute, KojgoBas TabauIa, 1eKOIUPOBAHHUE.

JBonunbiii kox. IlpemcraBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aji(haBUTE.

NudopmarmoHHbIii 006EM JaHHBIX. BUT — MUHMMaIbHAS €TMHUIA KOJIMYECTBA
uH(bOpMaIuu — TBOMYHBIN pa3psj. baiT, kuinoOaiT, merabanT, TurabauT.



CkopocTh mnepenayu JAaHHbBIX. EJMHHMIBI CKOPOCTH MEpeJadyd JIaHHbIX.
HckaxxeHre TaHHBIX [IPU NIepeaye.

Konnposanune tekctoB. PaBHOMepHbIN Koa. HepaBHomepHsiil koa. Koauposka
ASCII. BocbmubutHeie koaupoBku. Ilonarue o xomupoBkax UNICODE.
JlexonupoBaHHue COOOLIEHU C UCIIOJIb30BAaHUEM PAaBHOMEPHOTO M HEPABHOMEPHOIO
koaa. UudopmaninoHHbIi 00BEM TEKCTA.

Konuposanne ugera. l[BetoBeie moaemu. Momenu RGB, CMYK, HSL.
['my6una konupoBanus. [lamuTpa.

PactpoBoe n BekTOopHOE mpencraBieHue uzoOpaxeHuil. ITukcens. Ouenka
MH(POPMAILIMOHHOTO 00BEMA rpapUUECKHUX JAHHBIX JI PACTPOBOIO N300paXKEHHUS.

Konnposanue 3Byka. PaspsanHocTts m yacrora auckperusannu. KommuaectsBo
KaHasoB 3anucu. OneHka HHPOPMAITMOHHOTO 00bEMA 3BYKOBBIX (PailsioB.

AJITOPUTMBI H IPOrPAMMHPOBaHUE.

[TonsiTne anroputma. VCHonmHWTENIN aIrOpPUTMOB. AJITOPUTM Kak IUIaH
YIPABJICHHS UCIIOTHUTEIEM.

CaoiicTBa anroput™ma. CriocoOsbl 3amucu aaropurMa (CJI0BECHBIHN, B BUJIE€ OJIOK-
CXEMBI, IPOrpamMma).

AnroputmMudeckre KOHCTpyKUMU. KOHCTpyKuus «cienoBaHuey». JIMHEWHBIN
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
IPETyCMOTPETh 3aBUCUMOCTb IOCIJIEIOBATEIBHOCTH BBINOJHSAEMBIX ACHCTBUN OT
UCXOJIHBIX JJAHHBIX.

KoHCcTpyKlusi «BeTBIIEHUE»: MMOJIHAs U HemosiHasg (opMbl. BeinmonHeHue u
HEBBIIIOJIHEHUE YCJIOBUS (MCTUHHOCTBH M JIOKHOCTBH BbICKa3bIBaHus). IIpocTeie u
COCTaBHBIE YCIIOBHSI.

KOHCTpYyKIIMSl «IIOBTOPEHHME»: IUKJIBI C 3aJaHHBIM YHUCIOM IMOBTOPEHHM, C
YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHON LIUKJIA.

BcenoMorarenbHble anroputmsl. Vcnoas30BaHne napaMeTpoB sl U3MEHEHHMSI
pe3yJIbTaTOB pabOThl BCIIOMOTATENbHbBIX aJTOPUTMOB.

AHanu3 anropuTMOB JJIs UCTIOTHUTEIIEH.

BrlnoniHeHHE aaropuTMOB BPYYHYIO M Ha KoMIbtoTepe. CHHTaKCUYecKue U
jgoruyeckue omuOku. OTKa3bl.

Cucrema KOOpAMHAT B KOMIIBIOTEPHOH rpaduke. MizMeHeHue 11BeTa MUKCessl.

['padmyeckue MPUMHUTUBBI: OTPE30K, MPSIMOYTOJBHUK, OKPYKHOCTH (KPYT).
CpoiicTBa KOHTYpa (LIBET, TOJIIIMHA JTUHUN) U 3a7UBKU. [TocTpoeHue n3o0paxeHuii
U3 rpauuecKux NPUMHUTHUBOB.

Hcnonp3oBanne IMUKIOB [JIsi TMOCTpoeHust u3zo0paxkenmit. IlITpmxoBka
3aMKHYTOM o0OmacTu mpoctoil (opmbl  (MPAMOYTOJbHUK, TPEYTOJbHUK C
OCHOBAHMEM, MMAPAJUIETbHBIM OCH KOOPJIMHAT).



[TpuHumnel anuManuu. Mcnonp30BaHre aHUMALIMK JJIsl UMUTAIUU IBUKEHUS
oO0beKTa. YIpaBieHHUs aHUMAIUEH ¢ MOMOIIBIO KJIaBUATYPBHI.

HNupopManiHOHHBIE TEXHOJIOTHH.

TekcToBble JOKYMEHThI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHwMIla, ab3ail,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBbI TpoLEcCOp — MHCTPYMEHT CO3[aHUs, PEAAKTUPOBAHHUS U
dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa.

PenaktupoBanue tekcra. CpoiictBa cumBoiioB. [lpudt. Tunsl mpudtos
(pyOnienble, ¢ 3acedykaMd, MOHOIIMpPUHHBIE). [lomykupHOe © KypCHBHOE
HayepTtanue. CBolcTBa a03aleB: TpaHUIbI, a03alHBIA OTCTYN, HWHTEPBAJIbI,
BbIpaBHUBaHKE. CTuieBoe (hopMaTupOBaHUE.

CrpykrypupoBaHue HMHGPOpPMAIMM C T[OMOIIBI0 CIHCKOB U  TaOIuII.
MHuoroypoBHeBbIe cliUCKH. [[oO6aBieHre TabauI] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTekaHuEe M300pakeHHI
TEKCTOM. BKJIIOUEHHE B TEKCTOBBIM IOKYMEHT AUarpaMm v Gopmyi.

[TapameTpsl cTpaHUIbl, HyMepalus cTpaHul. JloOaBieHMe B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHoOCoB. I 0J10COBOM BBOJ TEKCTA.
Onrtuueckoe pacrio3HaBaHHe TekcTa. KommbroTepHsblil nepeBoa. Mcnonb3oBanue
cepBucoB MHTepHeTe 1151 00pabOTKU TEKCTA.

3HaKOMCTBO C TIpaUUYecKUMU pedakTopamu. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpauueckux MPUMUTHBOB.

Omnepanuu pelakTUHpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIe IIU(PPOBHIX
dbortorpaduii: m3MeHeHHE pa3zMepa, oOpe3Ka, MOBOPOT, OTpakeHue, padbora c
oOnacTsiMu (BbIIENIEHUE, KONMPOBAHHE, 3aJIMBKAa LIBETOM), KOPPEKILMs IIBETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopuas rpaduka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU
CpEIICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYyTUX TporpamMm (MPUIIOKEHUN).
JloOaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

[ToaroroBka MynbTUMEIUUHBIX Mpe3eHTanuil. Cnaiia. [{lobaBieHnue Ha ciaiia
TeKcTa U n300paxeHuil. PaboTta ¢ HECKONIBKUMU CHaliIaMH.

JloGaBiieHue Ha claiij] ay IMOBU3yaJIbHBIX JaHHBIX. AHUMAIHs. [ umepcchuIky.
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Teopernvyeckue 0CHOBbI HHPOPMATHKH.

[lo3uImoHHBIE W  HEMO3UIIMOHHBIE CHUCTEMBbI  cuucieHUsA. AsdaBur.
OcHoBanue. Pa3zpépnayTtas gopma 3anucu uucia. [lepeBoa B 1€CITUUHYIO CUCTEMY
YHCEJl, 3alMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHUSI.

PumMmckas cucrema cuuciaeHus.



JIBonuHas cucrema cuucieHus. IlepeBon HaTypadpHBIX YHMCENl B JBOUYHYIO
cucteMy cuuciaeHus. BoceMepuuHas cucrema cuucneHus. llepeBon uucen u3
BOCBMEPUYHOW CHUCTEMBI B JIBOMYHYIO M JIECATHYHYIO CHCTEMBI M OOpATHO.
[[lecTHaguaTupruyHas cucrema CUHUCJICHUSI. ITepeBon qucen u3
NIECTHAUATUPUYHOM CHCTEMBI B JBOWYHYIO, BOCBMEPUUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OPATHO.

ApudmeTnueckue onepanuy B IBONYHON CUCTEME CUUCIICHUSI.

[IpencraBieHre LENbIX YWCEl B P-WYHBIX CHCTEMAax CUHCIICHHS.
Apudmernueckue onepaiuu B P-u4HbIX CUCTEMaX CUMCIICHUS.

Jlornueckne BbICKa3zbiBaHUA. Jlornueckue 3HAUYEHUS  BBICKA3bIBAHUI.
DOneMeHTapHble W COCTaBHbIE BBICKa3bIBaHMS. Jlornmueckue omnepamuu: «um»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXEHHUE), «WIW» (IAU3IBIOHKIHUS, JIOTUYECKOE
CIIO)KEHUE), «HE» (JIOTUYECKOE OTPULIAHUE), KUCKIIOYAIOIIEe Wi (CI0XKEHHUE MO
MOIYNIO 2), «UMIUIMKalMs» (CIeIOBAaHUE), «IKBUBAJICHUUS» (JIOTMYECKas
paBHO3HAYHOCTH). [IpuoputeT Joruueckux omneparuit. OnpeneneHne UCTUHHOCTU
COCTABHOT'O BBICKA3bIBAaHUS MPU M3BECTHBIX 3HAYEHUSX WCTUHHOCTH BXOJSIIMX B
HET0 3JIEMEHTaPHbBIX BbICKA3bIBAHUI.

Jlornyeckue BolpaxkeHus. lIpaBuna 3amucu  JIOTMYECKHUX  BBIPAKECHUU.
[ToctpoeHne TabnMil HMCTMHHOCTH JIOTMYECKHUX BBIp@XKEHUH. YHpolleHue
JIOTUYECKUX BBIPAKEHUNA. 3aKOHbI aireOpbl JOrukd. [locTpoeHue noruyeckux
BBIPKEHUI 110 TaOJIUIIE UCTUHHOCTH.

Jlornyeckue 3neMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBaMHU KOMIIBIOTEPA.
Cymmarop.

AJITOPUTMBI U IPOrPAMMHPOBAaHUE.

Azpik  mporpammupoBanusa  (Python, C++, Java, C#). Cucrema
MPOrpaMMUPOBAHUS: PETAKTOP TEKCTA IPOrpamMM, TPAHCISATOP, OTIATUHK.

[lepemennasi: tum, ums, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS U MOPSIOK HX
BbIuMciieHHs. Onepanuu ¢ LeJIbIMU YUCIaMU: EI0YUCICHHOE JENIeHHNE, OCTATOK OT
nenenus. [IpoBepka 1enMMOCTH OHOTO LIETIOT0 YKCiia Ha APYTOe.

Omnepanuu ¢ BelecTBEHHbIMU YiciIaMu. BecTpoeHHble QyHKIUN.

Crnydaiinble (IICeBAOCTyYalHbIE) YNCTA.

BerBnenus. CocTaBHbIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3Y4aeMoOM sI3bIKE TporpaMmMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
JBYX, TPEX W YETBIpEX yucen. PenieHue KBaJApaTHOrO YpPaBHEHHUS, HUMEIOLIETO
BEILECTBEHHbIE KOPHU. JIornueckue nepeMeHHbIE.

JuanoroBass oTJIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJ, BELIOOP TOYKK OCTAaHOBA.



[Mukn c ycnoBueM. Anroput™M EBknmpma ans HaxoxkIeHUs HauOONbIIEro
OOIIero AenuTeNs OBYX HATypajbHBIX uucen. PazOueHue 3amucu HaTypasbHOTO
yucia B MO3UIIMOHHONW CHCTEME C OCHOBAaHMEM, MEHBIIMM WA paBHbIM 10, Ha
oTIebHbIe IU(PHI. PaznojkeHre HaTypaIbHOTO YUCIa Ha MPOCTbIE COMHOKHUTEIIH.

[{uki1 c mepeMeHHOo. AITOPUTM NMPOBEPKU HATYPATBHOTO YUCIIA HA MPOCTOTY.

AHanmu3 anroputMoB. OrmnpeneneHue BO3MOXKHBIX —pE3yJbTaTOB padOThI
IrOpPUTMA IIPH 33JAHHOM MHOECTBE BXOHBIX JAHHBIX, ONPEAEIICHUE BO3MOKHBIX
BXOJIHBIX JIaHHBIX, IPUBOASIINX K TAHHOMY pE3yJIbTaTy.

OOpaboTKa MOTOKA JTaHHBIX: BBIYHMCICHUE KOJMWYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHHUMAIIBHOTO M MaKCHUMaJbHOTO 3HAYEHUN SJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBUIO.

OOpaboTKka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MTEPEMEHHBIE.
[TocumBobHas 00paboTKa cTpoK. [10ACUET YaCTOTHI NOSIBIEHUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImu a1s 00pabOTKU CTPOK.

Tabnuunbie BeMMUuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa IPOrPaMM, PEATU3YIOIINX THUIIOBbIE AJITOPUTMBI 0OPaOOTKH OJJHOMEPHBIX
YUCIIOBBIX MAaCCUBOB, Ha OJHOM U3 SI3bIKOB ITporpammupoBanus (Python, C++, Java,
C#): 3amojHEeHHE YMCIOBOIO MacCHUBa CIy4YaillHBIMU YMCIAMH, B COOTBETCTBUHU C
dopMysioil unu myTéM BBOJA YHCEJN, HAXOXKJICHHUE CyMMbl 3JIEMEHTOB MAacCUBa;
JIMHEHHBIM MOMCK 3aJJaHHOT'O0 3HAUYCHHS B MACCHBE, MOACUET 3JIEMEHTOB MAacCHBa,
YAOBIIETBOPSIOIIMX  33JJaHHOMY  YCIIOBHUIO,  HAaXOXJACHUE  MHHHMAJIBHOIO
(MaKCHUMaJIbHOT0) 3JIEMEHTA MacCUBA.

[ToHsATHE O CIIO)KHOCTH AITOPUTMOB.

HNudopmanuoHHbIe TEXHOJIOIMH.

[TonsiTue 00 3neKTPOHHBIX Tabauuax. TUMBI JaHHBIX B sTYEMKaX 3JIEKTPOHHOM
tTabnuibl. PenaktupoBanue u hopmatupoBanue Tadbauu. Bctpoennbie GyHKIMY A1
NOoMCKa MAaKCUMyMa, MHUHUMYMa, CYMMbl M CpeAHEro apupMeTH4YECKOro.
CoptupoBka M (uiabTpalus AaHHBIX B BbIAENEHHOM AuanasoHe. Iloctpoenue
auarpaMMm (THCTOrpaMma, Kpyropas auarpaMmma, ToueyHas auarpamma). Bwidop
TUIA JUArPaMMBbl.

[IpeobpazoBanue Gpopmys npu konupoBaHuu. OTHOCUTEIbHASI, A0COTIOTHAS U
CMELIaHHas ajpecanusl.

9 KITIACC

udposasi rpaMOTHOCTD.

I'mo6anbuas cers MuTepuer. [P-aapeca y3noB. CereBoe XpaHeHUE AaHHBIX.
MeTobl UHIMBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM MH(OpMaluu B
WUntepunere. bonpmme naHHble (MHTEpHET-JaHHbIE, B YAaCTHOCTH JIaHHBIC
COIIMAJIBHBIX CETEN).



Pazpabotka BeO-ctpanmn. 3pik HTML. Crpyktypa BeO-CTpaHHUIIBI.
3arojoBOK M Teno crTpaHulpbl. Jlornmuyeckas pa3smeTka: 3arojoBKH, a03alibl.
Pa3zpaboTka cTpanwuil, coaepKanux pucyHKH, CIUCKA U THTIEPCCHUIKH.

[Tonsitue 00 mMHGOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMALUOHHOM
Oe3omacHoCTU TIpH paboTe B riIo0adbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHOW ayTeHTU(UKAIMU. 3anuTa JUYHOW WHGOpMAIMK B
Nutepnere. be3onacublie crpareruu noseaeHus B Uatepuere. [IpenynpexaeHue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE U KpPUMHHAJIbHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(kxuOepOyITUHT, GUILUHT U ApYyrrue POPMBI CETeBOM aKTUBHOCTH).

Bunge! nestenbHoctu B UnTepHeTe. IHTEpHET-CepBUCH: KOMMYHUKAIIMOHHbBIE
CEpBUCHI (TIOYTOBAS CITY)0a, BUICOKOH(DEPEHITNN U IPYTHE CEPBUCHI), CIIPABOYHBIC
CITyObI (KapThl, pacCIIMCaHUs U IPYTHE), IOUCKOBBIE CITYKOBI, CITyKOBI OOHOBJICHUS
nporpaMmmHoro ooecredeHusi. CepBUCHI TOCYIapCTBEHHBIX YCIYT.

OO6maunple xpaHwidmia JaHHbiX. CpejcTBa COBMECTHOM pa3paboTKu
JOKyMEHTOB (oHnaiiH-opucel). [IporpammHoe oOecneyeHue Kak BeO-CEpBUC:
OHJIAHOBBIE TEKCTOBBIE U rpadUueCcKue pelakTOPbl, CPEIbl pa3pabOTKU MPOrpamM.

Teoperuueckue 0CHOBBI HHPOPMATHKH.

Mopnenb. 3aauu, pemiaeMble ¢ MOMOIIbIO MoaenupoBanus. Kinaccudukammu
Mozenel. MarepuanbHbie (HaTypHbIe) U HHPOpMallMOHHBIE MoieTu. HerpepbiBHbBIE
U JHUCKpeTHhle Mojenu. Mmurtanmonnsie Moaenu. Mrposeie Momenu. OneHka
COOTBETCTBHE MOJICNIA MOJICTUPYEMOMY OOBEKTY U LM MOJICIUPOBAHUSI.

Tabnuunbie Mojenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el nmannbix. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSAIONIMX 3aJIaHHOMY
yciaoButo. PaspaboTka omHoTabam4yHOM 0a3bl gaHHBIX. CoCTaBieHHE 3allPOCOB K
0a3e JaHHBIX C MOMOIUIbIO BU3YyaJIbHOT'O PEAAKTOPA.

I'pad. Bepmmna, pedpo, myTh. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadoel. Jnuna (Bec) peOpa. BecoBas marpuna rpada. JnmuHa myTtH Mexmy
BepmHamu rpada. [louck ontumanbHoro mytu B rpade. HauanpHas BepiimHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OPMEHTHPOBAHHOM Tpade. Briuncnenue
KOJIMYECTBA MyTEW B HAMIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopens, BepiuHa (y3ein), 1uct, peopo (ayra) aepena. Beicota nepesa.
[Toxnepeso. [Ipumeps! ucnonab3oBanus aepeBbeB. [lepebop BapuaHTOB € TOMOIIIBIO
JiepeBa.

[ToHsiTMe MaTeMaTUYECKOM MOJAENH. 3aJayd, peEIIaeMble C MOMOIIIbIO
MaTEeMaTH4YECKOTro (KOMITBIOTEPHOT0) MoaenupoBaHus. OTIMIne MaTeMaTHIECKON
MOJEIA OT HATypHOW MOJEIN W OT CJIOBECHOTO (JIUTEPaTypHOTO) OMHCAHUS
0O0BEKTA.



OTanbl KOMITBIOTEPHOTO MOJEIMPOBAHUA: MOCTAHOBKA 33Ja4H, MOCTPOEHHUE
MaTeMaTHYeCKON MOJeINH, MPOorpaMMHasl peain3alis, TECTUPOBaHUE, POBEICHNE
KOMIBIOTEPHOTO AKCIIEPUMEHTA, aHATIU3 €r0 Pe3yJIbTaTOB, YTOUYHEHHUE MOJICIH.

AJITOPUTMBI U IPOTPAMMHPOBAaHMeE.

Pa3Ouenne 3agaum Ha mnoxA3agaud. BcnomorarenpHble  anrOpUTMBI
(moamporpammbl, Tpoueaypsl, ¢yHkiuu). [lapameTpsl Kak CpeacTBO MU3MEHEHHS
pe3ynbTaToB paboThl moAnporpaMmel. PesynbpTat pynkuuu. Jlornyeckue QyHKIHM.

Pekypcust. PexypcuBHble oanporpaMMsl (pouenypbl, GyHKIMHN). Y CI0BHE
OKOHYaHMs pekypcuu (6a3oBble ciydan). [IpumeHneHue pekypcuu s nepedopa
BapHaHTOB.

CopTtupoBka MaccuBOB. BcTpoeHHbIE BOZMOXKHOCTH COPTUPOBKH BHIOPAHHOTO
A3bIKa IporpaMMupoBanust. COpTUPOBKA IO HECKOJIIBKUM KPUTEPUSIM (YPOBHSIM).

JIBOMUHBII TOMCK B YIIOPSIOUEHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). OCHOBHBIE aNTOPUTMBI 00pPabOTKU
JIByMEPHBIX MAacCHUBOB (MaTpHII): 3alOJHEHUE JBYMEPHOTO MacCHUBa CIy4alHBIMU
YUCIaMd U C HCIOJB30BaHMEM (OPMYJ, BBIUKCICHHE CYMMBI D3JIEMEHTOB,
MUHUMYMa W MaKCMMyMa CTPOKH, CTOJIOIa, Juama3oHa, TOWUCK 3aJaHHOTO
3HaueHus. COPTUPOBKA MO HECKOJIBKUM KPUTEPUSM (YPOBHSIM).

JluHamuueckoe MporpaMMUpOBaHME. 3a/ayd, pelaemMbleé € I[OMOIIBIO
JUHAMHYECKOTO  MPOTPaMMHUPOBAHUS:  BBIYHCIEHHWE  (QYHKIUH, 3aJaHHBIX
PEKyppEHTHOH (HOpMYIIOif, MOACUET KOINIECTBA BAPUAHTOB, BHIOOP ONTUMATBHOTO
pelICHHUS.

VYnpasnenue. Curnan. ObpaTtHas cBsi3b. [lonydeHne curaaioB ot HUPPOBBIX
JaTYMKOB (KacaHUsl, pacCTOsSHHUS, CBeTa, 3Byka U jpyroro). Ilpumepst
MCTIOJIb30BaHUS IPUHIIMITA OOPATHOM CBSI3U B CUCTEMAaX YIPaBICHUS TEXHUYECKUMHU
yCTpOMCTBaMH, B TOM 4HuCiI€ B poOoToTexHuke. [Ipumepbl poOOTH3MPOBAHHBIX
CUCTEM (cHCTeMa yIpaBJIeHUS JBUKEHHEM B TPAHCIOPTHOM CUCTEME, CBapOYHas
JUHMUS aBTO3aBOJA, AaBTOMATU3WPOBAHHOE YIIPaBJICHHE OTOIUICHUEM JIOMa,
aBTOHOMHAs CHCTEMa yTPaBJICHHs TPAHCTIOPTHBIM CPEJICTBOM U APYTHE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH.

Y coBHBIE BEIUMCIICHUS B 3JICKTPOHHBIX Tabnuiax. CyMMHpPOBAHHE U TIOJICYET
3HAUCHUN, OTBEYAIOIIMX 3aJaHHOMY YcloBUI0. OOpaboTka OonbIIMX HAOOPOB
JTAaHHBIX.

JlnHamMuueckoe mporpaMMHUPOBaHUE B DJIEKTPOHHBIX TabIUIIax.

YucneHHOe MOACTUPOBAaHNE B 3JICKTPOHHBIX Tabnuiax. UncieHHoe perieHne
ypaBHEHUI ¢ TOMOIIBIO oAO0pa napamerpa. [louck onTuMaabHOrO pemeHusl.

Posib MH(pOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
peruoHa.



OTkpbiThie  OOpa3oBarenbHble pecypchl. Ilpodeccun, cBsi3aHHbIE C
uHbpOpMaTUKOH ¥ MHGPOPMAIIMOHHBIMH  TEXHOJIOTHSAMHU:  BeO-au3aiiHep,
IPOrPAMMHUCT, pa3pabOTUNK MOOMIIBHBIX MPUIIOKEHHUI, TECTUPOBIIMK, APXUTEKTOP
IPOrpaMMHOr0 OOECHEYEHHUs, CHEIUAIUCT IO AaHaJU3y JaHHBIX, CUCTEMHBIN
aJIMUHUCTPATOP.

3HAKOMCTBO C MEPCHEKTUBHBIMHU HANpPaBICHUSMHU Pa3BUTHS HHPOPMAIIMOHHBIX
TEXHOJIOTUH (Ha MPUMEpPE UCKYCCTBEHHOIO MHTEIUIEKTa U MAIIMHHOTO OOYUYEHMS).
CucreMbl yMHOIO ropojia (KOMIIBIOTEPHOE 3pEHUE U aHAJIU3 OOJBIINX TaHHBIX).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHs ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUSA

N3yuyenune wuHGOpMATUKKM HA YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHXKEHUE OOyYarolMMHCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEpKaHUs YUEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJBTATDBI

JInyHOCTHBIE pe3yibTaThl HMMEIOT HANpPaBJIECHHOCTh HA peElICHHUE 3a7a4
BOCITUTAHUS, Pa3BUTHS U COLMATU3ANMKM OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
npeaMera.

B pesynpraTte usydyeHus WHGOPMATHKKM HA YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pe3yJIbTaThl B YACTU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HAacJIeJNI0, TOHUMAHUE 3HAUYCHHUS MH(POPMATUKU KaK HAYKH B >KU3HU
COBPEMEHHOI'0 O0O0IleCTBa, BJAJEHUE JOCTOBEPHOW MH(MOpMAIUENd O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTH)KEHHUSAX B 00JacTM HWHPOPMATUKU U
WH(OOPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1ndpoBoit TpaHchopMaITU COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAIUs Ha MOPAJIbHBIC IIEHHOCTU U HOPMBI B CUTYAIIUSX HPABCTBEHHOTO
BBIOOPA, TOTOBHOCTH OIIEHUBATH CBOE MTOBEJACHUE U MOCTYMKH, a TAKKE MOBEJCHUE
Y MOCTYIKU APYTUX JIIOJEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEJICTBUN TMOCTYNKOB, AaKTUBHOE HEMPUATHE ACOLMAIbHBIX
MOCTYNKOB, B TOM uuciie B UHTepHeTe;

3) rpasKIaHCKOr0 BOCIIUTAHMS:



IOpEJICTaBICHUE O COLMAIbHBIX HOpMax M TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE, B TOM YHCJIC B COIMAILHBIX COOOIIECTBAX, COOTIOACHHC
npaBuJI 0€30MaCHOCTH, B TOM YHUCJIE HABBIKOB O€301MacHOro noeaeHus B UHTepHeT-
cpelie, TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM JEATEIbHOCTH MIPH BBIMOJIHEHUU
y4eOHBIX, MMO3HABATENIbHBIX 337a4, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B MpOIECCEe ITON y4eOHOM NeATeTbHOCTH,
TOTOBHOCTb OIICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3ULINN
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) HeHHOCTEeH HAYYHOI 0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKUX MpEJACTaBICHUN 00 MHbOpMaInH,
UH(GOPMAITMOHHBIX nporeccax u UHGOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIONIUX 0A30BYI0 OCHOBY JIJIsi IOHMMAHUS CYIITHOCTH HAy4YHOMN
KapTUHBI MUPA;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JTIO003HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH H
ypOBHS 00y4YeHUs B AalbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HaBBIKAMH HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTAaHOBKA Ha OCMBICJIEHUE OIbITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEpIICHCTBOBATh IYTH JOCTHKCHHS WHANBUAYAIHHOTO M KOJUJICKTHBHOTO
0JIaronoayyus;

c(hOpMHUPOBAHHOCTh MH(POPMALIUOHHON KYJIBTYphl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOATENLHON palbOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH,
pa3HOOOpa3HBIMU CpEeACTBAMU HMH(DOPMAIMOHHBIX TEXHOJOTUN, a TaK)Ke yMEHUS
CaMOCTOSITENIHHO OMpPENENATh e CBOETO 00yUYeHUs, CTaBUTh U (POPMYIUPOBATH
Ui ceOsi HOBBIC 3a7auu B yu&0e W TMO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHUBBI 1 UHTEPECHI CBOCH MMO3HABATEIILHON JCSTEIHHOCTH;

5) dopmupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHUE [IEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKAa Ha 37I0POBBIA 00pa3 JKW3HHM, B TOM YHWCJIE M 3a CUYET OCBOCHUS U
coOtoieHust TpeboBaHUM 0€30MMaCHOM AKCIUTyaTalluu CPEACTB MHPOPMALIMOHHBIX U
KOMMYHUKAITMOHHBIX TE€XHOJIOTHl;

6) TPy10BOI0 BOCIIUTAHMS:

WHTEpeC K TMpaKTUYeCKOMYy H3yudeHHIo mpodeccuit m Tpyaa B cdepax
npodeccuoHanbHON JEeSTEIbHOCTH, CBSI3aHHBIX C nH()OpPMaATUKOMH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX HayKd HH(OOPMATUKH U HAYYHO-TEXHUYECKOTO TPOTrpecca;



OCO3HAaHHBIM BBIOOP W TOCTPOCHHE HMHAMWBHUIYAIbHOM  TpPaeKTOPUU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX M OOIIIECTBEHHBIX HHTEPECOB
U IOTpEOHOCTEN;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MPOoOJIeM U MyTell Hx
pelieHuss, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) aganTanuy K U3MEHAIOIUMCH YCJIOBUAM COLMAIBHOM Cpelbl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJyiel, COOTBETCTBYIOIIMX  JEATEJIBHOCTHM  BO3pacTa, HOPM U  IpaBUII
OOIIECTBEHHOTO TOBEIeHNs, ()OPM COIMATLHOM KU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAIbHOM ITPOCTPAHCTBE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTaHpeIIMGTHBIC pPE3yJIbTaTbl OCBOCHHA IIPpOI'paMMBI II0 I/IH(l)OpMaTI/IKe
OTpaXaroT OBJIaACHHC YHUBCPCAJIIbHBIMHU yLIe6HI)IMI/I IIGIZCTBHHMH —
IMO3HAaBAaTCIbHBIMH, KOMMYHHKATUBHBIMHA, PCTYJIATHBHBIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS

ba3oBble Jioruyeckue JeiicTBUsI:

YMEHUE ONpENeATh TMOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aHAJIOTUH, KIIACCH(PHUITUPOBATH, CAMOCTOSITEIIEHO BEIOMPATh OCHOBAHMS U KPUTEPHUH
JUIsl Kiaccu(ukanuu, yCcTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE  PACCYXKICHUS, TMPOBOJUTH  yMO3aKJtOueHUs  (MHIYKTHUBHEIE,
JEAYKTUBHBIC H 110 aHAJIOTHH) W BBIBO/IBI,

yMEHHE CO3/1aBaTh, MPHUMEHATh W TMPEOOpPa30BBIBATH 3HAKH W CHUMBOJIHI,
MOJIENIA Y CXEMBI JUIsI pEIIeHUs] yUeOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3amadyu (CpaBHUBATH
HECKOJIbKO BapHAaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOIANIIUN C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBare/ibCKue 1eiCTBUA:

dbopMyUpOBaTh BOMPOCH], (UKCUPYIOIIME Pa3pblB MEXIY pEaTbHBIM H
JKEIaTeIIbHBIM COCTOSIHHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIPHO yCTaHABINBATh
HUCKOMOE U JIAaHHOE;

OIICHMBATh Ha MIPUMEHUMOCTh U JTOCTOBEPHOCTHh WH(OPMAITUIO, TOTYyUYCHHYIO
B XO/I¢ UCCJICTOBAHMSI,

MPOTHO3UPOBATh BO3MOYKHOE JAJIbHEHIIIee Pa3BUTHE MPOIIECCOB, COOBITUI H
WX TIOCJTIEACTBUS B QHAJIOTHYHBIX I CXOJHBIX CHUTYyaIlUsX, a TaK)Ke BBIIBUTATH
MIPEAIOJI0KEHNS 00 MX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.



Pabora ¢ nundopmanmeii:

BBISIBIIATH JeUIUT WHOOPMAITUHU, NAaHHBIX, HEOOXOJMMBIX IJIs PEIICHUS
MOCTaBJICHHOM 3aJ1a4M;

MPUMECHSTh Pa3IMYHbIE METOAbl MU HMHCTPYMEHTBHI MPU TOUCKE U OTOOpE
nHpopMalMu W3 KMCTOYHUKOB C YYETOM TIPEIJIOKEHHOMW y4eOHOM 3amauu u
3aIAaHHBIX KPUTEPUEB;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH
HH(pOpMAIIMIO PAa3IMUHBIX BUIOB U (DOPM IIpEACTABICHHUS;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3a7add HECIIOXKHBIMH CXEMaMHU,
TuarpaMMaM#, HHBIMU TpapuaecKuMu 00beKTaMU B X KOMOWHAITUSMH,

OIICHUBATh JIOCTOBEPHOCTh HMH(OPMAIUKA TIO KPHUTEPUAM, MPEIIOKECHHBIM
YUIUTEIEM WU CHOPMYITHUPOBAHHBIM CaAMOCTOSITEIIBHO;

() PEeKTUBHO 3aMIOMHHATH U CHCTEMATU3UPOBATh HH(DOPMAILIHIO.

KoMMyHMKaTHBHBIE YHHBepCcaJbHble YueOHbIe 1eiiCTBHA

OO0wmenne:

COIIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUAMU JAPYIMX YYACTHHKOB AUAJIOra,
OOHapy’KHUBaTh Pa3IMYME U CXOJCTBO MO3UIIUIA;

yOJMYHO MPEACTABIATH PE3YNbTATHl BHIIOJHEHHOTO OMNBITA (IKCIIEPUMEHTA,
VICCJIEIOBAHMSL, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a4ay
Ipe3eHTallud U 0COOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBJISAThH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHasl 1eSITEJIBHOCTD (COTPYIHUYECTBO):

NIOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
pa®oOThl MpHU PEIICEHUH KOHKPETHOM NpoOJieMbl, B TOM YHWCJIE TpPHU CO3/1aHUHU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 11€JIb COBMECTHOW MH(GOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu UHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEeHCTBUS MO €€ JOCTHKEHMIO: paclpeiessiTh POoJiu, JOroBapuBaThCs, 00CYXKIaTh
IPOLIECC U PE3YJIbTAT COBMECTHOM pabOThI;

BBINIOJIHATh CBOIO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMAMOHHBIM
MPOJIYKTOM, AOCTUTasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMpAaBICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBINA TPOAYKT IO
KPUTEPUSIM, CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBUS;

CpPaBHUBATh pe3yjbTaThl C HMCXOAHOW 3aJadyeil M BKIAJ KaXKIOTO 4YiIEHA
KOMaHJIbl B JOCTH)KEHHE pEe3yJIbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
IPOSIBIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MTEPE TPYIIION.



PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA

Camoopranusamnus:

BBISBJISITH B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsAX MpoOsieMbl, TpeOyromue
pELIeHHS;

OPUEHTUPOBATBCA B PA3NIMYHBIX MOAXOJaX K MPUHATHIO PEIICHHM
(MHIUBUYaJIbHOE IPUHSTHE PELLICHUN, IPUHATHE PELICHUN B TPYIIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pEIICHUs 3aAaud (WIM €ro 4acTh),
BbIOMpaTh CIOCOO pelieHusl yueOHOM 3ajjaun ¢ y4ETOM MMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh MpEIaraéMble BapUAHTHI
pelIeHN;

COCTaBJIATh IUIAH JEWUCTBUN (IUIaH peanu3aly HaMEYEHHOI'O ajropurMma
pelIeHNs ), KOPPEKTUPOBATh PEIOKEHHBIN aJITOPUTM C YUETOM MOIYUEHUS HOBBIX
3HaHHUI 00 U3y4aeMOM OOBEKTE;

IPOBOJUTH BBHIOOP B YCIOBHSX MNPOTUBOPEUMBOM HMHPOPMALUU U OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMokOHTpOJb (peduiexcus):

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMM U PEPIIEKCUH;

JIaBaTh OLEHKY CUTYAILIMH U MPEAJIaraTh IIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
OpU peleHUH Yy4uyeOHOW 3ajaud, aJanTHUpOBaThb pEIIEHUE K MEHSIOLUMCS
00CTOSATEIBECTBAM;

OOBSICHATH ~ NPUYMHBI  JIOCTHKEHUS  (HEAOCTMXKEHMs)  pe3ysIbTaToB
MH(OPMAIMOHHOW I€ATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OILIEIIICH CUTYyallUN;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM.

IMOIUOHAJILHBIN HHTEJJIEKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MIOHUMATh MOTHUBBI M1 HAMEPEHHUS
ApYroro,

IlpunsiTue cedst M APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT JaXKe B YCIOBHSX
OTKPBITOTO JAOCTYyTA K JII0OBIM 00bEMaM UHPOPMALIMH.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 kijacce y oOydaromierocss OyayTt chopMupoBaHbI
CIIEYIOIINE YMEHHUS:



JEMOHCTPUPOBATh  BIIAJICHUEC OCHOBHBIMH TOHSATUSAMH: HWHOOpMAIuS,
nepenava, XpaHeHre U 00paboTka MHPOpPMAIUH, AITOPUTM, UCIOIB30BATh UX JJIS
perieHus Y4eOHBIX U TPAKTUICCKUX 3a71a9;

KOJUPOBAaTh M JICKOJAUPOBATH COOOIIEHUS IO 3aJlaHHBIM I[IpaBUJIaM,
JEMOHCTPUPOBATh MOHUMaHUE (MOSCHITh CYIIHOCTh) OCHOBHBIX MPHUHIIUIIOB
KOJIMPOBaHUS WH(POpMALMK pPA3TUYHON TPUPOJBI: YUCIOBOM, TEKCTOBOU (B
Pa3TUYHBIX COBPEMEHHBIX KOJUPOBKaX ), rpadndecKoit (B paCTpOBOM U BEKTOPHOM
MPEICTaBICHUN ), ay]INO0, BUJIEO;

CpaBHUBATh JJIMHBI COOOIIEHUH, 3alUMCAaHHBIX B pa3JIMYHBIX andaBuTax,
OIepUpOBaTh €AMHUIIAMH H3MEpPEHUsT MHOOPMAIMOHHOTO 00bEMa M CKOPOCTH
nepeavyu JaHHbIX;

OIICHWBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PaPUUIECKUX, 3BYKOBBIX
daiinoB u Buacodailyios;

MPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPOWCTB XPaHECHHS M TNepeaadu
JTAHHBIX, CPABHUBATh UX KOJIMYECTBEHHbBIC XapaKTEPUCTUKY;

NOJIy4aTh U UCIOJI30BaTh MH(OPMAIMIO O XapaKTEPUCTHKAX MEPCOHATBLHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JI€EMEHTax (Mpoleccop, ONEpaTUBHAS MaMSTh,
JIOJITOBPEMEHHAs TaMsiTh, yCTPOICTBA BBOJIA U BHIBOJIA);

COOTHOCHUTh XAPAKTEPUCTUKU KOMIBIOTEPA C 3aJadyaMH, PEIIaEMbIMH C €ro
MOMOILIBIO;

BBIJICTISITh OCHOBHBIE ATAallbl B UCTOPUM PA3BUTUSI KOMIIBIOTEPOB, OCHOBHBIC
TEHJICHIIMU Pa3BUTHA WHOOPMAIMOHHBIX TEXHOJIOTHI, B TOM 4HCIE TI00aTIbHbIX
CceTel;

OpUEHTHUPOBATLCS B HUEPAPXUUYECKON CTPYyKType (ailjioBO CUCTEMBI
(3amuchIBaTh MOJNHOE WM (paiina (mamnku, Karajgora), myTh K (aiiny (mamke,
KAaTajory) MO HWMEIOIIEMYCsS OMNHCaHUI0 (alIoBOM CTPYKTYpbl HEKOTOPOIro
UH(OPMAITMOHHOTO HOCUTENS);

pabotath ¢ (HailyioBOIl cUCTEMOM MEPCOHATIBHOTO KOMITBIOTEPA M 00JIAYHBIMU
XpaHWJIUIIAMU C UCIOJb30BaHUEM rpaduueckoro wuHTepdeiica: co3aaBarh,
KOIKUPOBATh, NMEPEMEIATh, IEPEUMEHOBBIBATh, YAAISITh U apXUBUPOBAThH (Paiiiibl 1
KaTaJIoTH;

coOmoaTh TpeOoBaHUsI O€30MAaCHON HKCIUTyaTallil TEXHUYECKUX CPENICTB
HKT, umeTps npeacraBieHue o BIUIHUU UCIIoNb30Banus cpencts MKT Ha 3m0poBbe
M0JIb30BaTEIIsl, yMETh MPUMEHSTh METO/IbI MPOMUIAKTUKH 3a00JI€BaHUH, CBSI3aHHBIX
C MCIOJIb30BaHNEM IIU(PPOBBIX YCTPOMICTB;

COOJIIOJIaTh CETEeBOM ATUKET, 0a30BbIe HOPMBI WH(DOPMAIMOHHOW STHUKH H
nmpaBa mpu padoTe ¢ MPUIOKECHHUSIMHU Ha JIOOBIX ycTpoiicTBax W B HHTepHere,
BBIOMPATH 0€30I1aCHbIE CTPATETUHU TTOBEACHUS B CETH;



WCITIOJIB30BATh PA3IMYHBIEC CPEICTBA 3aITUTHI OT BPEIOHOCHOTO ITPOTPAMMHOTO
oOecrieueHus1, 00eCTIeYNBaTh JIMUYHYIO 0€30MaCHOCTh IIPH UCIIOIH30BAHUN PECYPCOB
cetu VHTEepHET, B TOM 4YHCJE 3alUIIATh TEPCOHAIBHYIO HWH(GOPMAIMIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIAa U €ro MOCJIEICTBUM (pasriiallieHus, MOAMEHBI,
yTpaThl JAaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTMYECKUX U COIMAIbHO-
MICUXOJIOTUYECKNX  aCMeKTOB  HCIOJb30BaHWs ceth VHTepHeT (ceTeBas
aHOHMUMHOCTb, IU(PPOBOI ClieNl, Ay TECHTUYHOCTh CYyOBEKTOB M PECYPCOB, OTTAaCHOCTH
BPEJOHOCHOTO KO/Q);

uckatb nHpopmanuio B MIHTepHeTe (B TOM YKCIIE MO KIIOYEBBIM CIOBaM U IO
U300PKEHNIO), KPUTUYECKU OTHOCUTHCS K HaWJEHHON MH(OpMaInu, 0CO3HABas
OMMACHOCTh JUIsl JIMYHOCTH ¥ OOIIECTBAa PACHPOCTPAHCHHUS BPEIOHOCHOM
nH(OpMAITUH, B TOM YHUCJIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTePa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCOB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH, [IU(PPOBHIE
CEPBUCHI TOCYJAPCTBEHHBIX YCIIYT, T(PPOBBIE 00pa30BaTEIHHBIC CEPBUCHI;

pPacKpBIBaTh CMBICT TOHATHNA «HCIIOTHUTENBY, «aJTOPUTM», «IIPOTPaMMay,
MOHUMAs Pa3HUITY MEXKITy YHIOTPEOIICHUEM 3THX TEPMHUHOB B OOBIICHHOW PEYH U B
nH(OpPMATHKE;

OIMKCHIBATH AJTOPUTM PEIICHUS 3aa4U PA3IMUYHBIMU CIIOCOOaMU, B TOM YHUCJIE
B BHJIC OJIOK-CXCMBI,

ONepUpOBaTh  TMOHATHUSIMH: TIEPEMCHHAs, THUI  JAaHHBIX, OTIEpPAIHS
NpUCBauBaHUsl, apuMETUYECKUE U JIOTMUECKHE OIepaliy, BKIIOYas orepaluu
I[EJIOYUCIICHHOTO JISJICHUSI U OCTaTKa OT JCJICHHUS,;

UCIIOJIb30BAaTh KOHCTAHTHI M TEPEMEHHBIC PA3JIUYHBIX TUIOB (YUCIOBBIX —
IIEJBIX W BEIICCTBEHHBIX, JIOTMYECKUX, CUMBOJIBHBIX), a TAK)KE COJEp)KAIIUe HX
BBIPKCHHUSI, UCTIOIH30BaTh ONIEPATOP MPHUCBANBAHUS;

3aMKMChIBATh  JIOTMUECKHE  BBIPAKEHUS  HAa  H3Yy4aeMOM  SI3BIKE
POrpaMMUPOBAHMS;

aHAM3UPOBATh MIPEIJIOKCHHBIC aJITOPUTMBI, B TOM YHCJIC ONPEACIIATh, KaKHe
pe3ynbTaThl BO3MOXHBI TPU  33JaHHOM MHOXKECTBE WCXOJHBIX 3HAYCHUH,
OTIPENEIATh BO3MOKHBIC BXOJHBIC JIaHHBIC, MPHUBOISIINIMEC K OINPEACIEHHOMY
pe3ynbTarTy;

co3fgaBaTh M  OTJ@XKHBaTh TMPOrPaMMbl HAa  COBPEMEHHOM  SI3BIKE
nporpaMMmupoBaHus ooiiero HazHaueHus (Python, C++, Java, C#), peaniuzytoiue
QITOPUTMBI  00PAOOTKM YHCIIOBBIX JIaHHBIX C HCIIOJB30BAHUEM BCTBIICHHM
(HaxXOKJIeHNEe MUHUMYyMa U MaKCUMyMa U3 JIBYX, TPEX M YETHIPEX YHCEII, PEIICHHE
KBaIPAaTHOTO YPaBHEHM S, UMEIOIIETO BEIIECTBEHHBIE KOPHH);

co3fgaBaTh M  OTJ@XKHWBaTh TMPOrpaMMbl HAa  COBPEMEHHOM  SI3BIKE
MPOrpaMMHUPOBAHMS OOIIEro Ha3HAYEHWsS W3 MPUBEIEHHOTO BBINIC CIIHCKA,



peanu3yIonie ajaropuTMbl O0OpaOOTKH YHCIOBBIX JaHHBIX C HWCIOJIB30BAHUEM
[UKJIOB C TIEPEMEHHOW, IMKIOB C YCIOBUSIMHU (QJITOPUTMBI HAXOXKIACHUS
HauOOJBIIIEr0  OOIIEro JENUTENS JIBYX HATypPaJIbHBIX YHCEJ, MPOBEPKHU
HaTYpaJIbHOTO YMCJIa Ha MPOCTOTY, PA3JIOKEHUSI HATYpaJbHOTO YKCiia Ha MPOCThIE
COMHOXXHUTEJH, BhIICJICHHS ITU(Dp U3 HATYpaJIbHOTO YUCIIA);

co3/laBaTh M  OTJIAKHUBATh IMPOTPaMMbl HA  COBPEMEHHOM  S3BIKE
MPOTrPAaMMHUPOBAHMS OOIIEr0 Ha3HAYEHWsS W3 MPUBEIEHHOTO BBINIC CIIHCKA,
peanu3yolme alropuTMbl 00pabOTKH MOTOKA JTaHHBIX (BBIYMCIICHUE KOJUYECTBA,
CYMMBI, CPETHETO apu(PMETHIECKOr0, MUHUMAJIBHOTO ¥ MaKCHMAaJIbHOTO 3HAUYCHUHN
AJIEMEHTOB YHCJIOBOM TOCJIEIOBATEILHOCTH, YJIOBJICTBOPSIONIUX 3aJaHHOMY
YCJIOBHIO);

co3/laBaTh M  OTJIAKHUBATh IMPOTPaMMbl HA  COBPEMEHHOM  S3BIKE
pOrpaMMHUPOBaHUsl OOIIEro Ha3HAYCHUS U3 IMPUBEAEHHOTO BBINIC CIIHMCKA,
peanu3yoIme aaropuTMbl O00paOOTKH CHUMBOJIBHBIX JIaHHBIX (TIOCHMBOJIbHAS
00paboTKa CTPOK, MOACUET YACTOTHI MOSBJICHUSI CHMBOJIA B CTPOKE, UCIIOIb30BaHUE
BCTPOCHHBIX (YHKUUMU 1Sl 00pabOTKU CTPOK);

CO3/1aBaTh M OTJIAXKUBATh MPOTPAMMBI, PEAM3YIONIUE TUIIOBBIC AJTOPUTMBI
00pabOTKM OJHOMEPHBIX YHCJIOBBIX MACCHBOB, Ha OJIHOM U3 S3BIKOB
MIPOrpaMMHUPOBAHUS W3 TIPUBEAEHHOTO BBIIIE€ CIKMCKA: 3alOJIHEHHWE YKMCIOBOTO
MaccHuBa ClIy4yalHbIMU YKMCJIAaMH, B COOTBETCTBUU ¢ (HOpPMYJION WM MyTEM BBOJA
yHuces, JUHEHHBIM ITOMCK 3aJaHHOTO 3HAYCHHS B MAacCHUBE, ITOJACUET SJICMEHTOB
MAacCHBa, YJOBJIETBOPAIOIINX 3aJaHHOMY YCJIOBHIO, HAXOXJICHUE CYMMBbI,
MHHHUMAaJbHOIO U MAaKCUMAaJIbHOT'O 3HAYSHUN 3JICMEHTOB MaCCHBA;

pa3OuBaTh 3a/Jlaud Ha TOA3aJlayd, COCTaBJSATh, BHIMIOJIHSATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOXKHBIC AJITOPUTMBI C MCIOJIB30BAHUEM BETBJICHUM, ITUKIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB ISl YOPABJICHUS HUCHOJHUTEISIMU, TAKUMH KAk
Po6oT, Uepenarnika, UepTéxHUK;

MPEACTABIIATh PE3YJIbTAThI CBOCH NIEITEIHLHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUUHBIX TPE3EHTAIIUN, IEMOHCTPUPYS
BJIQJICHUE YMEHUSIMH M HaBbIKAMHM HCMOJIb30BaHUS HUH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHU ISl TIOMCKA, XpaHEeHUs, 00pabOTKHU U mepeaadu
W aHalM3a pasIUYHBIX  BUAOB  uHGopmarmu, (HOpMUPOBATH  JTMYHOE
MH(OPMAIMOHHOE MTPOCTPAHCTBO.

pa3buBaTh 3a7auM Ha MOJ3aJl1a4d; CO3/1aBaTh M OTJAXXHUBATh MPOrpaMMbl Ha
COBPEMEHHOM SI3BIKE TIPOrpaMMHUpOBaHus oo1miero HaznadeHus (Python, C++, Java,
C#), pean3yroIire aropuTMbl 00pabOTKHA YUCIOBBIX TAHHBIX C UCTIOIb30BAHUEM

noanporpamm (ipoueayp, GyHKIHA);



COCTABJSITh M  OTJIAXKWBATh IMPOrPaMMbl Ha COBPEMEHHOM  SI3BIKE
IpOrpaMMHUpPOBAaHUsA OOIIEr0 Ha3HAUEHUS W3 TNPUBEAEHHOTO BBIIIE CITUCKA,
peaNnu3yoUe HECIOKHBIE PEKYPCUBHBIE AITOPUTMBI;

COCTaBISAITh M  OTJAXWBaTh IPOrpaMMbl HAa COBPEMEHHOM  S3BIKE
POrpaMMUPOBAaHMS OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOTO BBINIEC CIKCKA,
peanu3yloue ajaropuTMbl COPTUPOBKM MAacCHBOB, JBOMYHOIO IIOMCKa B
YHOPSAIOYEHHOM MacCHUBE;

COCTaBISAITh M  OTJAXWBaTh IPOrpaMMbl HAa  COBPEMEHHOM  S3BIKE
pPOrpaMMUpPOBaHMs OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOTO BBINIE CIKCKA,
peann3yIome OCHOBHBIE aJITOPUTMBI 00pa0OTKH JBYMEPHBIX MaCCUBOB (MaTpHII):
3aI0JJHEHUE JIBYMEPHOIO MacCHBa CIYyYalHBIMH YHUCJIAMH U C HMCIHOJb30BaHUEM
(opMyJ1, BBIYUCIEHUE CYMMBI 3JIEMEHTOB, MAKCUMAJIbHOTO 1 MUHUMAIBHOTO

K koHumy oOyuenuss B 8 kiacce y oOydaromierocss OyayT c(opMUpOBaHbI
CJIEIyIOLIUE YMEHMUS:

MOSICHATB Pa3IMYUs MEXAY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CHUCTEMAMHU
CUMCJICHHS,

3aMKChIBaTh, CPaBHUBATh U MPOU3BOAMUTH apU(PMETUUECKUE OINEpaluu Haj
LEIbIMA YUCIAMH B TIO3ULIMOHHBIX CUCTEMaX CUUCIICHHUS;

ONEpUPOBaTh MOHATUAMH «BBICKA3bIBAHUE», <«JIOTHMYECKAs OIeparusy,
«JIOTHYECKOE BBIPAXKECHHE);

3alMCBIBaTh JIOTMYECKUE BBIPAXKEHUS C MCIHOJIB30BAHUEM JAU3BIOHKIUH,
KOHBIOHKIUY, OTPULIAHUS, UMIUTUKAIIMU U SKBUBAJICHIIUH, ONIPEAEIISITh HCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUH MPU U3BECTHBIX 3HAYEHUSIX UCTUHHOCTH BXOSIINX B HETO
NEPEMEHHBIX;

CTPOUTH TAOJUIBI MCTUHHOCTH JUISl JIOTHUECKUX BBIPAKECHHUM, CTPOUTH
JIOTUYECKHE BBIPAKEHUS 10 TaOJIMIIaM UICTUHHOCTH;

yOpOUIATh JIOTHYECKUE BBIPAKEHUS, UCIIONIb3Ysl 3aKOHBI AJIT€OPbI JIOTHKU;

MPUBOJUTH MPUMEPHI JOTUYECKHUX AIEMEHTOB KOMIIBIOTEPA;

BBIOMPATH MOAXOAAIIMI AITOPUTM AJI PELICHUS 3a]1auH;

WCIIOJIb30BaTh  DJICKTPOHHBIE TaONMIBI JJIi  0O0paOOTKM, aHamu3a W
BU3YyaJIM3AIMHN YUCIIOBBIX JJAHHBIX, B TOM YUCJIE C BBIICTICHUEM IUAIa30Ha TaOIUIIbI
U yIOPSA0YMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

co37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TAONMIIAX (POPMYIIBI sl PaCUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apuUPMeTHYecKux (QyHKUHUHA (CyMMHUpPOBaHUE,
BBIUMCJICHHE  CpPEAHEro  apu(METUYecKoro, TMOUCK  MaKCUMAJIbHOTO U
MHUHHMAJIbHOTO 3HA4YeHUi), aOCONIOTHOM, OTHOCHUTEIBRHOH M  CMENIaHHOU
aJipecaluu.



BbIOHpaTh CIIOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C MOCTaBICHHON
3amavyeil  (TabmMibl, CXeMbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh /7151 00paOOTKH JaHHBIX B AJIEKTPOHHBIX TAOJIMIaX BCTPOECHHBIE
GyHKIMM (CyMMHpOBaHME W TOACYET 3HAYEHMM, OTBEYAIOUIMX 33JaHHOMY
YCJIOBHIO);

UCIIONIb30BaTh YUCIIEHHBIE METOJbI B ANEKTPOHHBIX TaOMUIAX AJISl PEIICHUS
3a]]a4 U3 Pa3HbIX MPEIMETHBIX 00JacTel: YMCIEHHOTO MOJEIMPOBAHNUS, PEILICHUS
YpaBHEHUH U MOUCKA ONTUMAJIbHBIX PELICHUI;

Pa30OuBarh 3amaum Ha MoOjJ3ajaud; COCTABIATH, BBIIOJIHATH BPYUYHYIO U Ha
KOMIIBIOTEPE HECIOKHBIC AITOPUTMBI C UCIIOJIB30BAHUEM CTPYKTYP JAaHHBIX «CTEK»
U «ouepenb», BKJIIOYAs pealn3alMi0 Ha S3bIKE MPOrpPaMMHUPOBAHUA OOIIETO
HazHadueHus (Python, C++, Java, C#);

IPOBEPATh CKOOOYHBIE MOCIIEI0BATEIbHOCTH Ha KOPPEKTHOCTh AJII OJHOTO,
JIBYX U TPEX TUIOB CKOOOK, pean3ysi alrOPUTMBI C HCIIOJIb30BAaHUEM CTEKa,;

COCTaBISITh M OTJQXKHUBATH MPOTPAMMBI, PEATU3YIONINE OIHOCBA3HBIE U
JIBYCBSI3HBIE CIMCKH, BKJIIOYAs ONEpaliy JOOABICHUS U YAAJICHUS 3JIEMEHTOB IO
3HAYEHUIO U 110 UHJIEKCY;

pean30BbIBaTh AITOPUTMBI MOMCKA MaKCUMyMa, IOHCKa 3JIEMEHTa U €ro
WHJ/ICKCA B CIHCKE, a TAK)Ke MPUMEHSITh (PYHKIIMOHAIBHBIE onepauu map u reduce
K 3JIEMEHTaM CITUCKA;

UCIIOJIb30BaTh OJIHOCBSI3HBIN CIIMCOK KaK CTEK U KakK o4epeib, IEMOHCTPUPYS
nonnmanue npuHuunoB LIFO u FIFO;

[IOTIOJIHUTENBHO| peuIaTh 3a/1a4y MPOBEPKH HAJIUUKS LUKIOB B OJJHOCBSI3HOM
cnucke 3a JguHerHoe BpeMs O(n) ¢ HUCMONb30BAHUEM aJITOPUTMA «YEpErnaxu M
3aiia» (IByX ykazaTteseh);

OOBSCHATH HEOOXOJMMOCTh HUCIIOJI30BAHUS JIEPEBLEB B IPOrPaMMHUPOBAHNUH,
OPUBOJUTH MPUMEPhl UX MPUMEHEHUs (Hampumep, ¢aioBble CUCTEMBbI, 0a3bl
JTAaHHBIX, CHHTAKCUYECKHE JIEPEBH);

COCTaBIISITh M OTJIAXKUBATH MPOTPAMMBI, pealn3yrole OWHApHBIE JEePEBbA,
BKIIIOUasl yMaKOBKY JepeBa B MAacCHMB W OINeEpaluu J00aBICHUS U YAAJICHUS
AJIEMEHTOB;

pealin30BbIBaTh 00X0Abl OMHAPHOTO JEpEeBa — B LIMPUHY U B IIIyOHMHY — KakK
PEKYpPCUBHO, TaK U C UCTIOJIb30BAHUEM CTEKA WU OYEePeIH;

NPUMEHATH (QYHKIIMOHAJIBHBIE Onepanuyd map u reduce K 3JIeMEHTaM JIepeBa,
MOJICYUTHIBATh KOJUYECTBO Y3JIOB, JIUCTHEB, BHICOTY JIEPEBA, a TAKKE KOJUUYECTBO
BEPILMH Ha 33JJaHHOM YPOBHE;

peliaTh 3ajauyd: BBIBOJ BCEX BEPIIMH JIepeBa, COPTUPOBKAa MaccuBa C
MOMOIILI0 OMHAPHOTO JiepeBa nmoucka (tree sort);



COCTaBJISITh M OTJIAKUBATH MPOTPAMMBI, PEaTH3yIOITIe Tpadbl ¢ pa3InIHBIMU
croco0aMu  TPEACTAaBICHUS (CIUCKA CMEXKHOCTH, MATPHUIBI CMEXHOCTH),
BEITIOJTHATH 00X0/bI Tpada B MIUPUHY W B TIyOWHY C MCIOJB30BaHUEM PEKYpPCHH,
CTEKa U ouepe;

HAXOJIUTh BCE BEPIINHBI rpada, JOCTHKUMBIE U3 33JJaHHOM, a TaK)Ke pa30uBaTh
rpad Ha CBSI3HBIC KOMITOHEHTHI,

pealin30BbIBaTh AJTOPUTM TOMCKa diiepoBa MyTH B Trpade, NeMOHCTPUPYS
MOHUMAaHUE YCIOBUHN €ro CyIeCTBOBaHUS;

COCTABJISITh M OTJIAXUBATh MPOTPAMMBI, PEATU3YIOIINE alroput™ JleHKcTphl
JUIsl TIOMCKa KpaTyalmux myTed B rpade U Ha CETKe, paccMarpuBasl CETKY Kak
YaCTHBIN clTydaid rpada;

peaNn30BBIBaTh AJITOPUTMBbI IOCTPOCHHUSI MUHUMAJIBHOTO OCTOBHOTO IEPEBA —
[Ipuma u Kpackama — ¢ UCIONB30BaHUEM CTPYKTYp JaHHBIX (Kyya, CHUCTEMa
HENEePECEKAIOIINXCSI MHOXKECTB);

COCTaBIISAITh M OTJIAKHUBATh NPOTrpaMMBbl, PEATU3YIONIME SBPUCTHUUECCKUN
anroput™ A* A moucKka IMyTH Ha CETKe, BKIOYas BbIOOD W peanu3aluio
ABPUCTUYECKON PYHKIUY;

yuTaTh (DA KaKk MOCIeA0BaTeIbHOCTh 0alTOB, pa30MBaTh €r0 Ha HECKOJIBKO
paBHBIX TIO pa3Mmepy (QailioB, JEMOHCTPHUPYS BIIaJIEHUE HU3KOYPOBHEBBHIMU
oneparusiMi BBOJa-BbIBOA;

COCTaBIISAITh U OTJIAXKMBATH MPOTPAMMBI I YTCHUS W TeHepaiuu ¢haion
npocthix hopmaros (Hanmpumep, CSV, ISON, TekcToBbie (aitiibl ¢ pa3aeuTeIsIMu);

peaNM30BBIBAThH AJITOPUTMBI BHEIITHEH COPTUPOBKH /11 00pabOTKH TaHHBIX, HE
MOMEIIAIOIINXCS B OMEPATUBHYIO MaMSTh, C UCIOJIb30BaHUEM BPEMEHHBIX (DAIOB
U CIIUSIHUSIL.

dopmupoBaTh JIMYHOE HWHGOPMALMOHHOE MPOCTPAHCTBO, MPENCTaBIASA
pE3yNbTaThl CBOEH ACSITEIBHOCTH B BUJI€ CTPYKTYPHUPOBAHHBIX WILTFOCTPUPOBAHHBIX
JOKYMEHTOB W MYJIbTUMEAUNHBIX MPE3CHTALMM, JIEMOHCTPUPYS BIAJICHUE
YMEHUSMH U HaBbIKAMU MCIOJIb30BaHUSI HHPOPMALIMOHHBIX U KOMMYHHKAIlOHHBIX
TEXHOJIOTHUM J1JIs1 MOMCKA, XpaHEHUs, 00paOOTKH, epeaadyn U aHainu3a HHPOpMaLUH.

K xoniy oOyuyenus B 9 kiacce y oOyugaromerocs OyayT c(opMHUpOBaHbBI
CJIEYIOIINE YMEHHUS:

JEMOHCTPUPOBATh BIAJCHUE TOHSATUAMHU «MOJEIbY, «MOJCIUPOBAHUEN:
pacKpbIBaTh MX CMBICH, OMNPENENATh BUJBI MOJENel, OLIEHHMBATh COOTBETCTBUE
MOJIENIA MOJIETUPYEMOMY OOBEKTY M LEIsIM MOJIETUPOBAHMS, HUCIOJIb30BATh
MOJICTMPOBAHUE /IS PEIICHHs YICOHBIX U MPAKTUYECKUX 3a/1a4;



CO3/1aBaTh OJHOTA0INYHYIO 0a3y TaHHBIX, COCTABIATH 3aMPOCHI K 0a3e JaHHbIX
C TIOMOIIIBIO BU3YaJIbHOTO PEIAKTOPA;

JEMOHCTPUPOBATh BIIAJICHUE TEPMHUHOJOTHEH, CBSI3aHHOW C Tpadamu
(BepmmHa, pedpo, myTh, JJIMHA pedpa U MyTH) U JePEBbsIMU (KOPEHb, JIUCT, BHICOTA
JiepeBa);

Pa3buBaTh 3amaunm Ha TMOA3aqa4M; COCTABJIAThH, BBIOJHATH BPYYHYIO U Ha
KOMITBIOTEPE  HECJIOXKHBIE  aJTOPUTMBI M CTPYKTYphl ~ BEO-CTpaHUIl ¢
ucnosb3zoBanueM sizbika HTML, Bkirodast TIOTHUECKYI0 pa3METKy — 3aroJIOBKH,
a03a1bl, CIIUCKHU, U300paXKEHUS U TUIIEPCCHUIKY;

co3/7[aBaTh KOMIUIEKCHbIE MH(GOPMAIIMOHHBIE OOBEKTHI B BUJE BEO-CTpaHHUIL,
JEMOHCTPUPYS TOHUMaHUE CEMAaHTUYECKON CTPYKTYPHI TOKYMEHTA W MPUHITUTIOB
TUTIEPTEKCTA,;

MPUMEHSATh OCHOBBI KackaJHbIX Tabmui ctwied (CSS) nns Bu3yaabHOTO
odopMIIeHUs BEO-CTpaHUIl, BKJIIOYas paboTy ¢ CeIeKTOpamMu, CBOMCTBaMHU, OJIOUHOM
MOJIEJIBIO ¥ TIO3UIIMOHUPOBAHUEM JIEMEHTOB;

UCIIOJIB30BaTh s3bIK JavaScript s 1o0aBlieHUS] UHTEPAKTUBHOCTH Ha BeO-
CTpaHUIlbl, BKJIIOYasi 00pabOTKy coObiTui, Manunyisiuu ¢ DOM-gepeBoM u
0a30BbI€ AITOPUTMBI HA CTOPOHE KIIMEHTA,;

aHAIM3UPOBaTh U UHTEpHpeTupoBaTh 3arojoBku HTTP-3anpocoB u 0TBETOB,
MMOHUMAs UX POJIb B KIIMEHT-CEPBEPHOM B3aMMO,ICHCTBHH,

COCTaBISITh W  OTJIAKWBATh MPOTPAaMMBI  Ha COBPEMCHHOM  SI3BIKE
nporpammupoBanus o6miero HaznadeHus: (Python, C++, Java, C#), peanusyromue
napcuar HTML-ctpanunn ¢ ucmojp30oBaHueM — OMOIMOTEK  (Hampumep,
BeautifulSoup, Ixml, Cheerio), u3Bnekass CTPYKTYpUPOBaHHBIC JaHHBIC IS
nanbHeie o0padoTKu;

UCTIONb30BaTh WH(GOPMAIIMIO, TOJYYCHHYIO B pe3yjibTaTe MapCHHTra, s
dbopmupoBanus u otnpasku nocnenyrommx HTTP-3anpocos, peanusys 1enodxku
B3aMMOJICUCTBHI C BeO-pecypcamu;

CEepHAJIN30BbIBATh W JI€CEPUANM30BbIBaTh JaHHble B (opmare JSON c
WCITOJIb30BAaHUEM CTAHJAPTHBIX OMOJIMOTEK S3bIKa MPOTPAMMHPOBAHUS, a TaKKe
[ TOTIOTHUTENBHO | BPYUHYIO, IEMOHCTPUPYSI IOHUMAaHHUE CTPYKTYPhI opMara;

ornpaBnsate HTTP-3anpocer xk JSON API, oOpabGarbiBath OTBETHI W
WHTETPUPOBATh TOJYYCHHBIE JIaHHBIE B COOCTBEHHBIC TMPUJIOKEHUS WM
aJITOPUTMBI;

paspabateiBaTh U oTiaxuBath HTTP-cepBep ¢ Mcnoib30BaHNEM CTaHIAPTHOM
OoubnuoTexu s3b1ka uiK cropoHHux ¢peimBopkoB (Flask, Express.js, Spring u ap.),
o0OpabaTpIBasi BXOSIINE 3aMPOCHI, MAPIIPYTU3UPYS YTH U POPMUPYSI KOPPEKTHBIE
HTTP-oTBeTHI;



co37aBaTh COOCTBEHHBIN MOMHO(DYHKIIMOHAIBHBI CalT C COOCTBEHHBIM
CepBEpPOM, BKIIIOUAsi MPOCKTUPOBAHUE APXUTEKTYPHI, pealn3allfio KIMEHTCKONH U
CEPBEPHOM 4acTeM, pa3BEPTHIBAHUE U TECTUPOBAHNUE;

aHaJIM3UPOBATh CXOJCTBA M Pa3jIMuUsl TPAHCHOPTHBIX NpoTokosnoB TCP u
UDP, mnoHumass uX TpPUMEHEHHE B pa3JIMYHBIX CIEHAPUSAX  CETEBOIO
B3aHMMOJICHCTBUS,

COCTaBJISITh U OTJIAXHUBATh IpOrpamMmsl, peanusyomue npocroil TCP-cepsep
U KIMEHT Ha COKETax, 00ECIEeYMBAIOIUE JIBYCTOPOHHHUN OOMEH COOOIIEHUSMU
(HampuMmep, 4aT MeXy IByMsi KOMIIBIOTEPAMH);

COCTaBJIAITh U OTJIAKUBATH IPOrpaMmsl, peanuzyroiue UDP-cepBep u kinueHT,
JEMOHCTPHUPYSI TMOHUMAaHHE OCOOCHHOCTEH 0e3yCTaHOBOUYHOTO IMPOTOKOJA M €ro
NPUMEHEHHS B 33J]a4aX C MUHUMAaJIbHOU 3aJ1ep>KKOMH;

OPOEKTUPOBATh  APXUTEKTYpy U  COOCTBEHHBI IPOTOKOJI  CETEBOIO
B3aMMOJCHCTBYSI, PEAM30BbIBATh INMPOEKT C KIUEHT-CEPBEPHON apXUTEKTYPOH,
BKJIIO4asi 0OpabOTKy OIMOOK, YIPABICHHE COCTOSTHUEM U CUHXPOHU3ALMIO
JTaHHBIX;

pean30BbIBaTh BAIMIAIMIO BXOASIIMX TaHHBIX OT KIHWEHTAa Ha CTOPOHE
cepBepa, obecreunBasi 6€30MacCHOCTb U KOPPEKTHOCTh PaOOThI MPUIIOKEHUS.

®opMupoBaTh JHYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO, IIPEICTABIIAS
pe3ynbTaThl CBOEH ACSITENIBHOCTU B BUJI€ CTPYKTYPHUPOBAHHBIX WILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIUMHBIX TTPE3CHTAIIMNA U MHTEPAKTUBHBIX BEO-TIPUIIOKECHUH,
JEMOHCTPUPYS ~ BJAJCHUE  yMEHUSAMU M HaBBIKAMU  HCIIOJb30BaHUS
WHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUW /I TOWCKA, XpaHEHUS,
00paboTKH, Nepeayu u aHaausza nHGOpMallul B CETEBOM cpejie.

UCIIOJIb30BaTh Tpadbl U JIEPEBbS MJIs1 MOJICIHUPOBAHUS CHUCTEM CETEBOU H
UEPapXUYECKON CTPYKTYpbl, HAXOAHWTHh KpaTyaWluil MmyTh B 3aJaHHOM rpade,
BBIYUCIISITh KOJIMUECTBO NYTEH MEXKIy JABYMs BEpPIIMHAMU B HapaBJICHHOM
alUKIMYECKOM Tpade, BHIOIHITH Nepedop BAPUAHTOB C IOMOLIBIO IEPEBA;

CTPOUTH HECIOXKHBIE MAaTeMaTHYECKHUE MOJEIM M HCHOJIb30BaTh HX JUIs
pelIeH s 3aa4 ¢ MOMOIIbI0 MATEMAaTUYECKOTO (KOMIIBIOTEPHOT0) MOJEIUPOBAHUS,
NOHMMATh CYIIHOCTb 3TaloOB KOMIBIOTEPHOIO MOJAEIUpPOBaHUs (IIOCTaHOBKA
3a/la4yd, ITOCTPOEHUE MATEMATHYECKOW MOJEIM, NPOrpaMMHas peanu3anus,
TECTUPOBAaHUE, IMPOBEJACHHE KOMIIBIOTEPHOIO JKCIEPUMEHTa, aHalu3  €ro
pe3yJabTaTOB, YTOUHEHHE MOJIEINH );

3HaYEHUM 3JEMEHTOB CTPOKM, CTOJNOLA, Juama3oHa, MOMCK 3aJaHHOIO
3HAUYCHUS;



COCTaBISITh M  OTJIQKHUBATh NPOrpaMMbl  HAa  COBPEMEHHOM  SI3bIKE
IpOrpaMMHUpPOBAaHUsA OOIIEr0 Ha3HAUEHUS W3 TNPUBEAEHHOTO BBIIIE CITUCKA,
pealn3yIoIIe MPOCThIE MPUEMBI JUHAMHYECKOTO IPOrpaMMHUPOBAHUS;

paszpabarbiBaTh  BEO-CTpaHUIIBI, COJICp)KAIUE PHUCYHKH, CIUCKH W
THITEPCCHUIKY;

IPUBOJIUTH MPUMEPHI cPep MpodhecCHOHATBEHOM JESTEIbHOCTH, CBA3AHHBIX C
UHPOPMATUKON, NPOTPAMMHUPOBAHUEM M COBPEMEHHBIMH HH(OPMAIIMOHHO-
KOMMYHHKAITHOHHBIMHA TEXHOJIOTHSIMH;

NPUBOJUTH  TPUMEPHl  TEPCICKTHBHBIX  HAMPABICHWA  Pa3BUTHUSA
WHPOPMAITMOHHBIX TEXHOJOTHA, B TOM YHCIE HCKYCCTBEHHOTO HHTEUICKTa U
MAIIMHHOTO O0y4YeHUS;

pacro3HaBaTh MOMBITKH U MPEIyNPEkKaaTh BOBICUCHHUE Ce0sl U OKPY KAOIIUX
B JECTPYKTUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIIE
KHOepOYJUTUHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KourpoJubnbie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
11 KommbroTtep - yHuBepcanbHOE YCTPOKUCTBO 6 bubnnoreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/c1194510
bubmuorexa [JOK
1.2 [Iporpa aHHbIE 1
POTPaMMEL H ITHbL https://m.edsoo.ru/c1194510
1.3 KomnrelorepHsie cetn 1 bubmmorexa [OK
https://m.edsoo.ru/c1194510
Wroro no pazneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
Wndpopmanus u nHPOpMaIIMOHHBIE bubmorexa [IOK
71 DOLECCLI 1 https://m.edsoo.ru/c1194510
' Hp 1 o Bu6miorexa [OK
PEACTARIIEHHS HEQOPMATN https://m.edsoo.ru/c1194510
Hroro no paszneny 1
Pasznen 3. Allroput™Msbl M IporpaMMHUpPOBaHHE
31 VcnomHUTENN U aITOPUTMBI. 49 bubnuorexa [IOK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.edsoo.ru/c1194510
b K
3.2 KommprorepHas rpaduka u aHuManms 2 1 nommorexa 110

https://m.edsoo.ru/c1194510



https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510

Uroro no pazgeny

51

Pasnen 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 TexcToBBIE TOKYMEHTHI 2 bubmorexa LOK
’ JOKY https://m.edsoo.ru/c1194510
bubmuoreka [JOK
4.2 K 1
OMITbIOTEpHAs Tpaduka https://m.edsoo.ru/c1194510
. bubmuorexa [JOK
43 M 1
YARTHMEAMHHBIC HPEICHTALIH https://m.edsoo.ru/c1194510
Htoro no pazneny 4
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510
https://m.edsoo.ru/c1194510

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuorexa [JOK
1.1 C 2
HICTEMBI CHHCIICHIT https://m.edsoo.ru/70c62e41
1.2 DNeMEeHTHI MaTEMaTUYECKON JIOTUKH 2 bubmorexa LHOK
https://m.edso00.ru/70c62e41
Wroro no pazaeny 4
Pasjnen 2. AnroputMbl 1 IPOrpaMMHUpOBaHNe
bu6nunorexa [IOK
2.1 C 56
R https://m.edsoo.ru/70c62e41
Wroro no pazneny 56
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
but6mmorekxa [IOK
A 4
3 DJICKTPOHHEIC TabIHILb! https://m.edso00.ru/70c62e41
Hroro no pazneny 4
Pe3epBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 68 0 0

[TPO'PAMME



https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41
https://m.edsoo.ru/70c62e41

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Kontposbnbie | IpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
L1 I'moGanbHas cetb IHTEpHET U cTpaTeruu 6 bubnuoreka [{OK
’ 0€30I1aCHOI0 IIOBEAECHUS B HEN https://m.eds00.ru/829b3630
12 Pa6ora B unbopManimoHHOM 1 bubmmoreka [JOK
' IPOCTPAHCTBE https://m.eds00.ru/829b3630
Wroro no pazaeny 7
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nunorexa LIOK
2.1 M 4
OACTHPOBAHHE KX METOM HOSHARHA https://m.eds00.1ru/829b3630
Uroro no pazgeny 4
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
but6mmorekxa [IOK
A P 1
3 a3pa60TKa AITOPHTMOB H HPOTpaMM > https://m.eds00.ru/829b3630
bubnmnorexa LIOK
3.2 v 1
HPABJICHHe https://m.edso0.ru/829b3630
Hroro no pazneny 52
Pa3nen 4. UndopmMannoHHbIe TEXHOJIOTHH
41 NudopmanimoHHbie TEXHOJIOTHHU B | bu6muoreka [IOK

COBPEMEHHOM OOIIECTBE

https://m.edsoo0.ru/829b3630



https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630
https://m.edsoo.ru/829b3630

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KourpoJsbnbie | IIpakTuyeckue
Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

Komnerorep —
yYHHUBEpCaIbHOE
BBIYUCIIUTEILHOE

1 CTPOMCTBO, paboTaroiiee 1 Bubmioreka LIOK
yerp s https://m.edsoo.ru/adc8bedc
1o nporpamme. TexHuka
0€30MMacHOCTH U TIPaBHJIA
paboTHl HA KOMITBIOTEPE
OCHOBHBIE KOMITOHEHTBI

2 KOMIIBIOTEPA U UX 1 Eubmorexa ITOK

p https://m.edsoo.ru/c3fff0e9

Ha3Ha4YeHHE(TPOIECCOPHI)
OCHOBHBIE KOMITOHEHTBI

3 KOMITBIOTEPA U UX 1 bubmiorexa LIOK

P https://m.edsoo.ru/45a23514

Ha3HaYeHUe(BUIEOKaPTHI)
Ucropus pazButus
KOMITBIOTEPOB U

4 MIPOrpPaMMHOTO | bubnuorexa [IOK
oOecrieueHusl. https://m.edsoo.ru/45a23514

CoBpemMeHHbIE TEHICHITUN
Pa3BUTHS KOMITHIOTEPOB



https://m.edsoo.ru/a4c8bedc
https://m.edsoo.ru/c3fff0e9
https://m.edsoo.ru/45a23514
https://m.edsoo.ru/45a23514

[TepconanbHbIi
KOMIIBIOTEP U €ro
XapaKTePUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/8720c7b2

Hocurenu undopmanuu u
CKOPOCTb JIOCTyIa K HUM
[Iporpammuoe
o0ecrnieueHre KOMIBIOTEpA.
IIpaBoBas oxpana
IIPOrpaMM U JIaHHBIX
CucremHoe nporpaMMHOE
obecrieyeHne

Cucremsl
MPOrpPaMMHUPOBAHHUS.
[IpuknanHoe nporpaMMHOE
obecrieyeHne

@Daiisbl U NanKu
(xaTasiorn)

Pabota c daitmamu u
Mankamu

ApxuBanus TaHHBIX
Bpenonocnoe
IIPOrpaMMHOE
o0ecrieyeHre 1 CpeacTBa
3aLUTBI OT HETO
KommnsrorepHsie ceTu.
[Touck nnpopmanuu B
cetu aTepuer

CepBHUCHI UHTEPHET-
KoMMyHHKaiui. CeteBoi

bu6mmoreka [IOK
https://m.edsoo.ru/71{fb849
bu6mmoreka [IOK
https://m.edsoo.ru/5f74187f
bubmuoreka [JOK
https://m.edsoo.ru/0492d3al
bubmuorexa [JOK
https://m.edsoo.ru/9ac8f35¢
bu6mmoreka [IOK
https://m.edsoo.ru/54cbaebe
bu6mmoreka [IOK
https://m.edsoo.ru/3422daa2
bu6mmoreka [JOK
https://m.edsoo.ru/ccd83721
bubmuoreka [JOK
https://m.edsoo.ru/313bc2d9
bu6mmoreka [IOK
https://m.edsoo.ru/c1213e52
bu6mmoreka [JOK
https://m.edsoo.ru/0Oce3513f



https://m.edsoo.ru/8720c7b2
https://m.edsoo.ru/71ffb849
https://m.edsoo.ru/5f74187f
https://m.edsoo.ru/0492d3a1
https://m.edsoo.ru/9ac8f35c
https://m.edsoo.ru/54cbae6e
https://m.edsoo.ru/3422daa2
https://m.edsoo.ru/ccd83721
https://m.edsoo.ru/313bc2d9
https://m.edsoo.ru/c1213e52
https://m.edsoo.ru/0ce3513f

stukeT. CTpareruu
0€3011acHOT0 MOBEICHUS B
HNutepnere

Nndopmanus u ganabie
Nudopmannonusie
MIPOIIECCHI

bu6mmoreka [IOK
https://m.edsoo.ru/713e7¢25
bubmuorexa [JOK
https://m.edsoo.ru/8e14b58b

Pa3znoobpa3zue sS3b1K0B U
angaButoB. EcrecTBeHHbIE
1 popMabHbIE SI3BIKU
JIBOWYHBIH andaBur.
[Ipeo6pa3zoBanue 1106010
andaBuTa K TBOUUHOMY
[IpencraBnenue qaHHBIX B
KOMIIBIOTEpE KaK TEKCTOB B
JIBOUYHOM ajipaBUTE
EnuHuns! konmudecTa
uHpOpMaIIUU U CKOPOCTH
nepeaayy TaHHbIX
KoaupoBanue TekcTOB
JexkonupoBanue
COOOIIIEHU.
NudopmannoHHbIii 00bEM
TeKCcTa

bu6mmoreka [IOK
https://m.edsoo.ru/f07fbd1c
bu6mmorexa [IOK
https://m.edsoo.ru/418e5823
bu6mmoreka [IOK
https://m.edsoo.ru/cea434ct
bubmuoreka [JOK
https://m.edsoo.ru/385ac7al
bu6mmorexa [IOK
https://m.edsoo.ru/492d4035

bu6mmorexa [IOK
https://m.edsoo.ru/5bddfddd



https://m.edsoo.ru/713e7c25
https://m.edsoo.ru/8e14b58b
https://m.edsoo.ru/f07fbd1c
https://m.edsoo.ru/418e5823
https://m.edsoo.ru/cea434cf
https://m.edsoo.ru/385ac7a1
https://m.edsoo.ru/492d4035
https://m.edsoo.ru/5bddfddd

KO,I[I/IpOBaHI/Ie OBCTa.

bu6mmoreka [JOK
LiBeToBBIC MOIEIH

https://m.eds00.ru/607916c9
OneHka

N bu6mmoreka [IOK
9 nH(popMannoHHOTO 00BEMA

https://m.edsoo0.ru/3000650a
rpadUUECKUX JTAaHHBIX JIJIS Bubmorexa LIOK
PACTPOBOTO H300paKeHIs https://m.edsoo.ru/fe657630
Konuposanue 3Byka
[TonsiTue anropurma.
Hcnonaurenu anroputMoB
CoiicTBa anroputTmMa
Crnioco6bl 3anucu Bu6miorexa [OK
alropuTMa https://m.edso0.ru/d90d13b1
AJITOpUTMHUYECKHUE Bu6nuoreka LIOK
KOHCTPYKIIHH. https://m.edsoo.ru/e562e58f
Koncrpykimst bubnnorexa [JOK
«cnemoBanuey. JIMHEUHBIN https://m.edsoo.ru/lefcc198
JITOPUTM bubnuoreka [IOK
BBoj1 11 BEIBOJT JaHHBIX, https://m.edsoo.ru/90184d84

10

MTOJKITFOUCHNE ONOIHOTEK bu6mmoreka [IOK
3HaKOMCTBO C https://m.edsoo.ru/d6¢ce149¢
HUCTIOJTHUTENIEM bubnmuorexa [JOK
SI3BIK TpOrpaMMUpPOBaHUSL. https://m.edsoo.ru/7¢22459¢
Cucrema bubmmnorexa LIOK
IIPOrPaMMUPOBAHHUS https://m.edsoo.ru/9ad7b893
Llenble, BEIIECTBEHHBIE U bubnuorexa TIOK

CHUMBOJIBHBIC TICPEMCHHBIC
Oneparop npucBanBaHUsl.
Apudmernueckue
BBIPAXKECHUS

https://m.edsoo.ru/caa8cc02



https://m.edsoo.ru/607916c9
https://m.edsoo.ru/3000650a
https://m.edsoo.ru/fe657630
https://m.edsoo.ru/d90d13b1
https://m.edsoo.ru/e562e58f
https://m.edsoo.ru/1efcc198
https://m.edsoo.ru/90184d84
https://m.edsoo.ru/d6ce149c
https://m.edsoo.ru/7c22459c
https://m.edsoo.ru/9ad7b893
https://m.edsoo.ru/caa8cc02

OnepauHH C IICJIBIMU
qucjiaMu

11

Onepanuu ¢

BCIICCTBCHHBIMU YHCJIaMU.

Berpoensslie GyHKImu
Cnyuaiinble
(nceBnociy4aiiHble) yucia

bu6mmoreka [IOK
https://m.edsoo.ru/f6574571
bu6mmoreka [JOK
https://m.edso00.ru/12683892

12

Koncrpyknns
«BETBJICHUE»: TIOJIHAS U
HernoJHas (OpMbI
[IpocTtbie u cocTaBHbIE
ycnoBus. Co3nanue
AITOPUTMOB C
HCIOJIb30BaHUEM
BETBJICHUN JUIA

bu6mmoreka [IOK
https://m.edsoo.ru/f0b73ba7
bu6mmorexa [IOK
https://m.eds00.1ru/29407ec4
bubmunorexa [JOK
https://m.edsoo.ru/da4a6213
bubmuoreka [JOK
https://m.edsoo.ru/866ef3a8



https://m.edsoo.ru/f6574571
https://m.edsoo.ru/12683892
https://m.edsoo.ru/f0b73ba7
https://m.edsoo.ru/29407ec4
https://m.edsoo.ru/da4a6213
https://m.edsoo.ru/866ef3a8

YIIPABIICHUS
HUCIIOJIHUTEIIEM HEIUCAHOM
Ha ct+

[IpoBepka genumocTu
OHOT'O LEJIOr0 YKrcCiia Ha
Ipyroe

Haxoxnenne Munnmyma u
MaKCUMyMa U3 ABYX, TPEX
U YETBIPEX YHUCET
CocraBHbI€ yCIIOBUS

bu6mmoreka [JOK
https://m.edsoo.ru/bede328b
bubmuoreka [JOK
https://m.edsoo.ru/Obde3cd1

Pemenue kBagpaTHOro
YpPaBHEHUS, UMEIOILIETO

bu6mmorexa [IOK
BEILIECTBEHHbIE KOPHU
https://m.edso00.ru/89¢165d8
13 Jlornyeckue rnepeMeHHBbIE.
1 bu6mmoreka [JOK
Majiorosas OTJIaaKa
a https://m.edsoo.ru/eab4e566
IIpOrpaMMm
TepHapHble onepanuu
KoHcTpykuus
14 «TIOBTOPEHUE»: LIUKIIBI C bubnuoreka [IOK
3aJIaHHBIM YHUCJIIOM https://m.edsoo.ru/ce4488fa
ITOBTOPEHUI
KoHncTpykuus
15 «TIOBTOPEHUEY: LIUKIIBI C
3aJlaHHBIM YHCIIOM
ITIOBTOPEHUI
KoHncTpykuus
Py bubmuorexa [JOK
16 «TIOBTOPEHUE»: C YCIOBUEM

BBITTOJTHCHU A

https://m.edsoo0.ru/0f9665a5



https://m.edsoo.ru/bede328b
https://m.edsoo.ru/0bde3cd1
https://m.edsoo.ru/89c165d8
https://m.edsoo.ru/eab4e566
https://m.edsoo.ru/ce4488fa
https://m.edsoo.ru/0f9665a5

bu6mmoreka [JOK

17 Huior ¢ yenosuem https://m.edsoo.ru/lab190ac
[Tepemennas.

18 KoHncTpykuus bubnuoreka [IOK
«IIOBTOPEHUE»: C https://m.edsoo.ru/bfebc34d
[IEPEMEHHON LIUKJIA
Anroput™m EBknnna s

19 HaXO0XJICHUS HauOOJIBIIIETO bubmuoreka [JOK
00IIeTo IEeUTENS ABYX https://m.edsoo.ru/b5de6cbS
HaTypaJbHbBIX YUCEI
PazOuenue 3anucu
HaTypaJbHOIO YKCIIaA B
ITO3UIIMOHHOM CUCTEME C
OCHOBaHUEM, MEHBIIUM bubmorexa HOK

20 s pasbiv 10, Ha https://m.edsoo.ru/c20a8713

’ bu6mmoreka [JOK

OTICILHBIC HPET https://m.edsoo.ru/a5868fd3
Pa3noxeHne HaTypaJbHOTO
4ucJla Ha IPOCThIE
COMHOXXHUTEIHN
1K1 ¢ IepeMeHHOH. bubnnoreka [JOK
AJrOpHUTM MPOBEPKH https://m.edsoo.ru/574a33d4
HAaTypaJIbHOI'O YuCia Ha bubnnoreka [HOK
MIPOCTOTY https://m.edsoo.ru/d2061706

21 AHanus alropuTMOoB. bubnuoreka [IOK
OmnpeneneHne BO3MOKHBIX https://m.edsoo.ru/f7¢d5979
pe3yIabTaTOB PaOOTHI bubnmoreka [JOK
aJropuT™Ma IpHy 3aJaHHOM https://m.edsoo.ru/3a8bf0d4
MHOECTBE BXOIHBIX bubnmnoreka IIOK

JTAHHBIX

https://m.edsoo.ru/422ebafl



https://m.edsoo.ru/1ab190ac
https://m.edsoo.ru/bfebc34d
https://m.edsoo.ru/b5de6cb5
https://m.edsoo.ru/c20a8713
https://m.edsoo.ru/a5868fd3
https://m.edsoo.ru/574a33d4
https://m.edsoo.ru/d2061706
https://m.edsoo.ru/f7cd5979
https://m.edsoo.ru/3a8bf0d4
https://m.edsoo.ru/422ebaf0

AHanm3 alnropuTMoB.
OnpeneneHne BO3MOXKHBIX
BXOJIHBIX JJAHHBIX,
MPUBOSIIUX K JAHHOMY
pe3yabTary

O06paboTka moToka
JTAHHBIX: BBIYUCIICHUE
KOJIMYECTBA, CYMMBI
O06paboTka moToka
JTAHHBIX: BBIYUCIICHHUE
CpeIHEero
apu(METHUECKOTO

Briuucinenune
MUHHUMAaJIBHOTO U
MaKCUMaJILHOTO 3HAYEHUN

3JIEMEHTOB bu6mmoreka [IOK

2 MOCIEeA0BATEIbHOCTH https://m.edsoo.ru/4f870145
Brlunciaenue 3HaueHUH bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/5ea2¢e90
TTOCIIeIOBATEIIEHOCTH,
YIIOBJIETBOPSIFOIIINX
3aITAaHHOMY yCIIOBUIO

23 KonrtponbHas pabora



https://m.edsoo.ru/4f870145
https://m.edsoo.ru/5ea2ce90

24 KontponbHas padota
CTpOKOBBIN THUIT JAHHBIX
O6paboTka CHUMBOJIBHBIX bubmmoreka [JOK

75 na"Habeix. IlocuMBoILHAA https://m.edsoo.ru/9f1bd41b
00paboTKa CTpOK bubmmoreka [JOK
ITouck B cCHUMBOJILHEIX https://m.eds00.ru/305a37b8
CTpOKax
CTpOKOBBIH THI TaHHBIX
[Toacuér yacToThI bubmuorexa [JOK

26 MOSIBJICHHUS CUMBOJIA B https://m.edsoo.ru/51e401dd
CTPOKE bubnuorexa [JOK
Berpoennbie pyHkumu s https://m.edsoo.ru/958cc3fa
00pabOTKU CTPOK

27 Vkazarenu

28 Vkazarenu

29 Ccpuiku



https://m.edsoo.ru/9f1bd41b
https://m.edsoo.ru/305a37b8
https://m.edsoo.ru/51e401dd
https://m.edsoo.ru/958cc3fa

30

CchUIKHT

TaOnu4HbIC BETHYUHBI
(maccuBbl). OTHOMEPHBIC

MAaCCHUBBI
3anoJIHeHUEe YUCIOBOTO Bubmmotexa [IOK
o https://m.edso00.ru/2¢39235¢
MaccuBa CIIy4aiHbIMU
bubmuorexa [JOK
YUCJIAMH, B COOTBETCTBHUH C
31 (opMy IO WM TIyTéM https://m.edsoo.ru/28324ac5
pMYy Y bubmuoreka [JOK
BBOJIa YHCEII
- a https://m.edsoo.ru/2e1b1953
aXO0XKJEHUE CyMMBI BuGmmotexa LIOK
/ICMCHTOB Maccuba https://m.eds00.ru/447595b9
JIMHEWHBIN TTONCK
3aJaHHOTO 3HAYCHUS B
MaccHBe
[Toxacuér anemeHToB
Maccusa, bu6nmnoreka LIOK
YZAOBJICTBOPAIOIMINX https://m.edsoo.ru/71ddc418
3aITAaHHOMY yCIJIOBUIO bubnmnoreka [JOK
Haxoxnenue https://m.edsoo.ru/3620deb5
0 MHUHHMaJIBHOTO bu6mmorexa [IOK
(MakcUMaJIbHOTO) https://m.edsoo.ru/d69a8f71
3JIEMEHTA MacCUBA bubmuoreka [JOK
CopTupoBKa MacCHMBOB https://m.edsoo.ru/25f4b187
BcTpoeHHbIE BO3MOXKHOCTH bubanorexa IIOK

COPTHUPOBKH BHIOPAHHOTO
SI3bIKA TIPOTPAMMHUPOBAHHSI

https://m.eds00.ru/005¢d270



https://m.edsoo.ru/2c39235c
https://m.edsoo.ru/28324ac5
https://m.edsoo.ru/2e1b1953
https://m.edsoo.ru/447595b9
https://m.edsoo.ru/71ddc418
https://m.edsoo.ru/3620deb5
https://m.edsoo.ru/d69a8f71
https://m.edsoo.ru/25f4b187
https://m.edsoo.ru/005cd270

CoptupoBka 1o
HECKOJIbKUM KPUTEPHUIM

(YpoBHSIM)

JIBOMYHEBIN MOUCK B

YIOPSIIOYEHHOM MAacCHBE bubmmoreka [JOK
33 [IporpammupoBanue https://m.edsoo.ru/58377425
TUIIOBBIX AJITOPUTMOB bubnnoreka [JOK
00pabOTKH OJTHOMEPHBIX https://m.edsoo.ru/e16919b0
YHUCJIOBBIX MAaCCUBOB
34 JIMHAMHUYECKHE MACCHUBBI
bu6mmoreka [JOK
35 BYXMEPHBIE MACCUBBI
HByxmep https://m.edsoo.ru/8a3ae097
bu6mmoreka [IOK
36
JBYyXMEpHBIE MaCCUBBI https://m.edsoo.ru/8a3ae097
3anoJiHeHHEe JBYMEPHOTO Bubmiorexa HOK
o https://m.edso00.ru/2745991e
MacCHUBa CIIy4aiiHBIMU
bu6mmnoreka [JOK
YUCJIAMH U C
37 Henob30BaHHeM GOpMyT https://m.edsoo.ru/f7ebfe7f
. pMYy Bu6miorexa [OK
BIHCIHCHIE CYMMH https://m.edsoo.ru/82c5cb09
AJIEMEHTOB JIByMEPHOTO Bubmorexa [IOK

MacCCuBa

https://m.edsoo.ru/1£69ac06



https://m.edsoo.ru/58377425
https://m.edsoo.ru/e16919b0
https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/2745991e
https://m.edsoo.ru/f7ebfe7f
https://m.edsoo.ru/82c5cb09
https://m.edsoo.ru/1f69ac06

Brrunciienne MUHUMyMa |
MaKCUMyMa CTPOKH,
croOIa, auamnasoHa
[Touck 3amaHHOTO
3HAYEHUS B JIBYMEPHOM
MacCHBE

CocraBnenue u oTJIaaKa
MIPOrpaMM, PeaTu3yIOIIIX
TUTIOBBIC aJITOPUTMBI
00pabOTKH MaTpPHI]

38 JIByXMepHBIe MaCcCHBEI bubmmorera [JOK
y p https://m.edsoo.ru/8a3ac097
BcnomorarenbHbie
) bu6mmoreka [IOK
anroputmsl (void
39 https://m.edsoo.ru/8ddd87ba
GbyHKITUN)
Bcmomorarenbabie
aITrOPUTMBI C
napamerpaMu(pyHKIuy ¢ bubmuorexa [JOK
napaMeTpamH) https://m.edsoo.ru/2a48fcb4
PasOuenne 3amaun Ha bu6mmoreka [JOK
40 noa3agadM. https://m.edsoo.ru/771d948b
Bcmomorarenbabie bu6mmorexa [IOK
aJITOPUTMBL: IIPOLENYPEI https://m.edsoo.ru/617803fb
CocTaBiieHHe U OTJIaaKa bu6mmorexa [IOK

IIPOrpaMM, UCTOIb3YOLINX
MPOLEAYPBI, Ha SI3bIKE
IPOrpaMMHUPOBaHUS

https://m.edso00.ru/b99ae559



https://m.edsoo.ru/8a3ae097
https://m.edsoo.ru/8ddd87ba
https://m.edsoo.ru/2a48fcb4
https://m.edsoo.ru/771d948b
https://m.edsoo.ru/617803fb
https://m.edsoo.ru/b99ae559

BcenomorarensHbie
JITOPUTMBL: (DYHKIIHH.
CocrasieHue u oTnanka
IIPOrpaMM, UCIOIb3YOLINX
(byHKIMHU, HA S3bIKE
IIPOrpaMMHUPOBAHHUS
[Tognporpammsl ¢
napametpamu. Jlornueckue
byHKIUN

Pexypcus bubnuoreka [IOK

41 PexypcuBHbIe https://m.edsoo.ru/2fd78e36
MIOANIPOTPAMMBI bubnnorexa [JOK
(mpouenypsbl, pyHKIINN) https://m.edsoo.ru/2alaf871
VYcnoBue OKOHYaHUS
pekypcuu (6a30BbIe
ciyyan) bu6mmoreka [JOK
[Ipumenenue pexkypcuu https://m.edsoo.ru/b4374fl1c

4 11 Iepebopa BapuaHTOB bubnuoreka [IOK
CocraBneHue u oTiagKa https://m.edsoo.ru/9a6cd226
MPOTrPaAMM, PEATH3YIOIINX bubnuotexa [JOK
PEKYPCHUBHBIE aJITOPUTMBI, https://m.edsoo.ru/d69a8f71
Ha SI3BIKE
MIPOTPaMMHUPOBAHUS
Pabota ¢ MmaccuBaMu B

43
dhyHKIIT

44 Pa6ora c maccuBamu B

byHKIIIN

45

Pabora ¢ Daiinamu



https://m.edsoo.ru/2fd78e36
https://m.edsoo.ru/2a1af871
https://m.edsoo.ru/b4374f1c
https://m.edsoo.ru/9a6cd226
https://m.edsoo.ru/d69a8f71

46

Pabora ¢ Daiimamn

47 CTpyKTypBI

48 CTpyKTypBI aTpHOYTHI U
METO/IBI

49 CTpyKTypBl KOHCTPYKTOPBI U
JECTPYKTOPBI

50 CTpYKTypBl KOHCTPYKTOPBI U
JECTPYKTOPBI

51 MaccuB CTPyKTyp

52 MaccuB CTPyKTyp

53 Kitacent

54 Kiacent

55 JlnaHamudeckoe bubmuorexa [JOK
IIpOrpaMMHUpPOBAHUE https://m.edsoo.ru/ca7cfa73

56 IToxcuéT konmmyecTBa bu6mmorexa [IOK
BapHaHTOB https://m.edsoo.ru/a2346db9
Br160op onTuManbHOTO
peuieHus bubnnoreka [JOK

57 CocraBneHue u oTiIagKka https://m.eds00.1ru/8945{910
MPOTrPaMM, PEATH3YIOIINX bubmuorexa [JOK

AJITOPUTMBI PCIICHHUA 3a1a4
C IOMOIIBIO

https://m.edsoo.ru/04116e45



https://m.edsoo.ru/ca7cfa73
https://m.edsoo.ru/a2346db9
https://m.edsoo.ru/8945f9f0
https://m.edsoo.ru/041f6e45

JUHAMHYECKOTO
IPOrpPaMMHUPOBAHUS

Co31anne U BBIITOITHEHIE
Ha KOMIIBIOTEpPE
QIITOPUTMOB C

HCII0JIb30BaHUEM
BCIIOMOTaTEIbHBIX
aJIrOpUTMOB JUIA bubmuoreka [JOK
yIIpaBJICHHA https://m.edsoo.ru/96ac9184
HCTIOJTHUTETIEM Bu6mmorexa LIOK
Co3naHue U BBIMIOJIHCHUE https://m.edsoo.ru/7f12d9b6
58 Ha KOMIIbIOTEpE bubnnorexka [JOK
AJITOPUTMOB JIJIsL https://m.edsoo.ru/ccf474db
YIIPABJICHUS bubnuoreka [IOK
ucmnogauteiaeM Pooot https://m.edsoo.ru/9be62aal
AHanu3 anropuTMOB ISt bu6moreka LIOK
HCIIOHUTEICH https://m.edsoo.ru/2d3390al
ITonsiTvie O CIOKHOCTH
ITOPUTMOB
CHHTaKCHYECKHUE B
JIOTHICCKHE OIHOKH.
Orkasbl
Cucrema KOOpauHaT B
KOMITbIOTEPHOM Ipaduke. bubmorexa [IOK
https://m.edsoo0.ru/b5940c05
59 H3meHeHune nBeTa MUKCEIs
bubmuoreka [JOK

I'paduueckue NpUMHUTUBBL:
OTpPE30K, IPSIMOYTOJIbHUK

https://m.edsoo.ru/d01180a9



https://m.edsoo.ru/96ac9184
https://m.edsoo.ru/7f12d9b6
https://m.edsoo.ru/ccf474db
https://m.edsoo.ru/9be62aa1
https://m.edsoo.ru/2d3390a1
https://m.edsoo.ru/b5940c05
https://m.edsoo.ru/d01180a9

I'padmueckue NpUMUTHUBSI:
OKPY>KHOCTB (KpyT)
[TocTpoenue n3obOpaxeHui
13 rpadUuecKux
MIPUMHUTHBOB
Hcnons3oBanue HUKIOB
JUTSI TIOCTPOCHHUS
M300paXKCHUIA

HITpuxoBKa 3aMKHYTOM
obJacTu mpocToit (hopMbI
Co3nanue npocroi

bu6mmoreka [JOK
https://m.eds00.ru/6ff7f809
bubmuoreka [JOK
https://m.edsoo.ru/6¢2f56¢4
bubmuoreka [JOK
https://m.edsoo.ru/6097d512
bubmuoreka [JOK
https://m.edsoo.ru/7abab09a

aHUMaI
KoHntposbHas padota mo
60 TeMe "KoMnbroTepHas bubmmorera [IOK
P " https://m.edsoo.ru/dd80c15e
rpaduka U aHuUMAaIus
TekcToBbIE JOKYMEHTBI, UX
BBO/JI U PETAKTUPOBAHUE B
TEKCTOBOM MPOLIECCOPE brbmiorexa [IOK
dopMaTHPOBAHHE https://m.edsoo.ru/98d4bb25
bu6mmoreka [IOK
TEKCTOBBIX JOKYMEHTOB
https://m.edsoo.ru/778c2da3
CrpykTypupoBaHue
61 MH(OpPMALIUU C TTOMOILBIO Buommorexa LOK
pMal B https://m.edso00.ru/02161728
ZHHCKOB bubmunoreka [JOK
TPYKTypUpOBaHHUE https://m.eds00.ru/73bb307f
MH(OPMAIIUU C TIOMOIIBIO Bummorexa IOK

TaOJIAILL
BcraBka B TOKyMEHT
(hopMyI1 1 U300paKEeHHIA

https://m.edsoo.ru/513d5789



https://m.edsoo.ru/6ff7f809
https://m.edsoo.ru/6c2f56c4
https://m.edsoo.ru/6097d512
https://m.edsoo.ru/7abab09a
https://m.edsoo.ru/dd80c15e
https://m.edsoo.ru/98d4bb25
https://m.edsoo.ru/778c2da3
https://m.edsoo.ru/0216f728
https://m.edsoo.ru/73bb307f
https://m.edsoo.ru/513d5789

NuTennextyanbHbie
BO3MOYKHOCTH TEKCTOBBIX
npoueccopoB u HTepHeT-

bubmuorexa [JOK
CEpPBUCOB MO CO3JaHUIO
62 TEKCTOBBIX JIOKYMEHTOB https://m.edsoo.ru/336a3395
C « Y bubmuoreka [JOK
O3NGHHC TEKCTORRX https://m.edsoo.ru/9aal9db5
JTOKYMEHTOB C
KOJIOHTUTYJIAMU, ITUTaTaMHU
U CCHUIKAMH
I'paduuaeckuii pegakTop.
PactpoBeie pucyHku
Omneparuu
peIaKTUPOBAHUS
rpaduuecKkux 0ObEKTOB
BexTopnas rpaduka
Coszanue 1 bu6mmoreka [JOK
https://m.edsoo.ru/e49b7c¢84
penaKTUpOBaHUE
. bu6mmoreka [JOK
M300paKeHHH C ITOMOIIIBIO
63 HHCTDYMEHTOB BeKTODHOLO https://m.edsoo.ru/08¢423¢9
(bpy p bu6mmoreka [IOK
era HHCECKOTO pellaKtopa https://m.edsoo.ru/ca326e33
paBuiia co3gaHus BuGmotexa LIOK

KOMITBIOTEPHBIX
MpEe3EHTALNI
JloOaBieHue Ha ClIai
TEKCTa U N300pakeHUi
JlobaBneHne Ha ClTai
ayTMOBHU3yJTbHBIX
NAHHBIX. AHUMAaIU

https://m.edsoo.ru/d455a540



https://m.edsoo.ru/336a3395
https://m.edsoo.ru/9aa19db5
https://m.edsoo.ru/e49b7c84
https://m.edsoo.ru/08c423c9
https://m.edsoo.ru/ca326e33
https://m.edsoo.ru/d455a540

COSI[aHI/IC MMpE3CHTAllU C
THIICPCChIIIKAMH Ha OCHOBEC
FOTOBBIX IIa0JIOHOB

64

HToroBasi KOHTOJIbHAS
paborta

bu6mmoreka [JOK
https://m.edsoo.ru/c1d78555
bubmuorexa [JOK
https://m.edsoo.ru/415{t821
bubmuorexa [JOK
https://m.edsoo.ru/b928e5e5
bubmuoreka [JOK
https://m.eds00.1ru/2b295957

65

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/3e3d1861

66

PesepBHOe Bpems

bu6mmorexa [IOK
https://m.edso0.ru/59b55261



https://m.edsoo.ru/c1d78555
https://m.edsoo.ru/415ff821
https://m.edsoo.ru/b928e5e5
https://m.edsoo.ru/2b295957
https://m.edsoo.ru/3e3d1861
https://m.edsoo.ru/59b55261

bu6mmoreka [IOK

P 1
67 C3CPBHOC Bpemit https://m.edsoo.ru/c8e5cdal
bubmuorexa [JOK
68 P 1
C3CPBHOC BpeMit https://m.edsoo.ru/e23218c0
OBIIEE
KOJIMYECTBO 63
YACOB I1O

I[TPOTPAMME



https://m.edsoo.ru/c8e5cda1
https://m.edsoo.ru/e23218c0

8 KUIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/IbHbIE PecypcChl

Jlnornoctuka

bu6mmoreka IJOK
https://m.edsoo.ru/06e1b4ba
bubmmoreka [JOK
https://m.edsoo.ru/532eaf56
bubmoreka IIOK
https://m.edsoo.ru/18ff149¢
bu6mmoreka IJOK
https://m.edsoo.ru/925110fe
bu6mmoreka IJOK
https://m.edsoo.ru/ba6e6577
bu6anoreka I{JOK
https://m.edso0.ru/276bb880



https://m.edsoo.ru/06e1b4ba
https://m.edsoo.ru/532eaf56
https://m.edsoo.ru/18ff149c
https://m.edsoo.ru/925110fe
https://m.edsoo.ru/ba6e6577
https://m.edsoo.ru/276bb880

[loBTOpEHNE

bu6mmoreka I{JOK
https://m.edso0o.ru/01b5610b
bu6mmoreka IJOK
https://m.edsoo0.ru/85361d0d
bu6mmoreka IJOK
https://m.edsoo.ru/4b84ed0c
buomoreka [JOK
https://m.edsoo.ru/6ac6adf3

IloBTOpEeHue

bubmmoreka IJOK
https://m.edsoo.ru/1b69ddca
butmoreka [JOK
https://m.edsoo.ru/7a6e¢494d
butmoreka [JOK
https://m.edsoo.ru/44cce7¢6
bu6amoreka IJOK
https://m.eds00.1ru/8654c786
bubmoTreka [JOK
https://m.eds00.ru/d5059685

IloBTOpEHUE

bu6amoreka IJOK
https://m.edsoo.ru/70d1d6a7
bu6mmoreka I{OK
https://m.edso0.ru/05¢5e8¢8
bu6mmoreka IJOK
https://m.edsoo.ru/d74729¢0



https://m.edsoo.ru/01b5610b
https://m.edsoo.ru/85361d0d
https://m.edsoo.ru/4b84ed0c
https://m.edsoo.ru/6ae6adf3
https://m.edsoo.ru/1b69ddca
https://m.edsoo.ru/7a6e494d
https://m.edsoo.ru/44cce7e6
https://m.edsoo.ru/8654c786
https://m.edsoo.ru/d5059685
https://m.edsoo.ru/70d1d6a7
https://m.edsoo.ru/05c5e8c8
https://m.edsoo.ru/d74729e0

bubmoreka [JOK
https://m.edsoo.ru/f0b1 feb2
bubmoreka [JOK
https://m.edsoo.ru/ff2ba9ce

IlozumonHbIE 1
HEITO3UIMOHHBIE CHCTEMBI
CUHCJICHUS
Pa3Bépnyrasa popma
3aIliCH YHCIa

[IepeBoa B IECATUUHYIO
CHUCTEMY YMCEIL,
3alUCaHHBIX B JIPYTUX
CUCTEMaX CUHUCJICHUS
JIBon4Has cucreMa
CUHCJICHUS
Bocemepuunas cucrema
CUHCJICHUS
[lecTtHanuarepruuHas
CHUCTEeMa CUHUCIICHUS

[TepeBoabl uncesr MEXIY
JIBOMYHOM,
BOCBMEPUYHOU U
LIECTHAALATEPUIHON
CUCTEMAMHU CUUCIICHUS



https://m.edsoo.ru/f0b1feb2
https://m.edsoo.ru/ff2ba9ce

Apudmernueckue
orepalyy B JBOUYHOU
CUCTEME CUHUCIICHUS
[IpencraBneHue nembx
yrcen B P-nuHbIX
CHUCTEMAaX CUUCIICHUS
Apudpmernueckue
onepanuu B P-nuHbIx
CUCTEMAaX CUUCIICHUS

Jlornueckue
BBICKa3bIBAHUS
Jlornueckue onepanuu
K, KU, «HE»
Jlornueckue onepanuu
CUCKITIOYAIOLIEE UITN,
CUMILUTAKALIS,
«IKBUBAJICHIIHS
Onpenenenue
VCTUHHOCTH COCTaBHOT'O
BBICKA3bIBAHUS
Jlornueckue BeIpaKeHUS.
IIpaBuna 3anucu
JIOTUYECKUX BBIPAKECHUHN




[TocTpoenue Tabaui
VMCTUHHOCTH JIOTUYECKUX
BBIpAKCHUH

YrpoliieHue J0rH4ecKux
BBIpaKEHUN. 3aKOHBI
anreOpsbl JIOTUKH
[TocTpoenune noruueckux
BBIPKEHUI 110 TabnuIe
UCTUHHOCTH
3HAKOMCTBO C
JIOTUYECKUMH OCHOBAMU
KOMITBIOTEPA

Cymmatrop

Crek

10

Crek

11

Ouepenpb

12

Ouepenp

13

[IpoBeputh CKOOOUHYIO
3aIHCh U3
OJIHOTO/JIBYX/TpeX TUIIOB
CKOOOK Ha MPaBHJILHOCTh




14

Hpyrue 3agaun

15

OIHOCBSI3HBIE CITUCKU

16

OIIHOCBHBHBIG CITNCKH

17

JIByCBSI3HBIE CIIUCKH

18

I[BYCBSI?)HBIG CIIMCKH

19

Job6aBnenue/ynanenue(mno
3HAYEHUIO U UHJIEKCY)
3JIEMEHTA B CIHCOK.

20

[Touck makcumyma,
MOUCK DJIEMEHTA U UX
WHJIEKCOB, IPUMEHEHHE
omnepanuu K 3JIEMEHTaM
map, reduce

21

CIIMCOK KaK CTEK U
odepenb

22

[monosiHUTENBHO |3a1ay4a.
JlaH OJTHOCBSI3HBIN CIIHOK
13 N DJIEMEHTOB,




MIPOBEPUTH YTO B HEM
HeTy HMKI0B. 3a O(n)

23

O0630p.3aueM HYKHBI
JIEpEBbS B
MpOrpaMMHUPOBAHUMU.
[Ipumepsl.

24

bunapHsbie 1epeBbsl.

25

VYnakoBka OMHaApHOTO
JIepeBa B MacCUB

26

YnakoBka OMHApPHOTO
JiepeBa B MaCCUB

27

JlobGaBnieHue/yjanenue
AJIeMEHTa B/U3
OmHapHOE/TO JepeBo/a.

28

O06xon AepeBa B HIMPUHY
U TIIyOWHY, PEKyPCUBHO U
CO CTEKOM.

29

map reduce 3J€MEeHTOB
JepeBa




30

3amaun.llogcunraTh
KOJIMYECTBO
y3JI0B/JIUCTHEB B JIEPEBE.
[ToacumTaTh BHICOTY
nepesa. [1o n Haiitn
KOJIMYECTBO BEPIIHUH
BEICOTHI N B JIEpPEBE.

31

3amaua. Haneuarats Bce
BEPILMHBI ACPEBA.
CopTupoBKa MaccuBa ¢
MOMOIIIBIO JIEpEeBa.

32

Hpyrue 3agaumn

33

['padsl. Pazubie criocoObl
peCTaBICHUS

34

O6xox rpada B
MIUPUHY/TIYOUHY U CO
CTEKOM.

35

O6xox rpada B
MIUPUHY/TIYOUHY U CO
CTEKOM.




36

Oo6xon rpada B
MIUPUHY/TIYOUHY U CO
CTEKOM.

37

Haiwitu Bce BepIIMHBI
rpada IoCTymHbIE U3
JTAHHOU

38

Paz6uenue rpada Ha
noarpadwl

39

DWIIepOB My Th

40

AJITOPUT TEUKCTPHI HA
rpade 1 Ha CeTKe, ceTKa
KaK YaCTHBIN CITy4yan

rpada

41

AJITOPUT TEUKCTPHI HA
rpade 1 Ha ceTKe, ceTKa
KaK YaCTHBIM CIly4daun

rpada

42

AJITOPUT TEUKCTPHI HA
rpade 1 Ha ceTKe, ceTka
KAaK YaCTHBIM CIIy4dau

rpada




43

AuroputMm [Ipuma

44

Anroputm I[Ipuma

45

Auroput™m Kpackana

46

Anroputm Kpackana

47

Anroput™m A* Ha ceTke

48

Anroput™m A* Ha ceTke

49

AnroputMm A* Ha ceTke

50

Urtenue (aitna kak
Habopa O6auT

51

Urtenue (aitna kak
Habopa OaiT

52

Urenue daitna kak
Habopa OaiT

53

3amaua. [IpounTats daiin
U pa30oUTh €Tro Ha




HECKOJILKO PaBHBIX
Gaiinon

54

UreHne mpoCThIX
dbopmaroB

55

['enepanus daitnos
IPOCThIX (popMaTOB

56

['eneparnus (aitnos
IPOCTHIX (pOopMaTOB

57

Bremnss coptupoBka

58

Bremnssa coptupoBka

59

Bremnss coprupoBka

60

DIeKTPOHHBIC TaOIHUIIBI.
Tunel 1aHHBIX B SUEMKaX
AIIEKTPOHHOMN TaOIHITBI
PenaktupoBanue u
dbopmaTupoBaHue TaOIHUIL
Bcerpoennsie GpyHkImm
JUTSI TIOUCKA MAaKCUMYMa,
MUHAMYyMa

BcTrpoennsie pyHKIIMM

bu6mmoreka IIOK
https://m.edsoo.ru/a24e4e25
bu6amoreka I{JOK
https://m.edsoo.ru/4fe26635
bu6mmoreka IJOK
https://m.edsoo.ru/8301bdb6
bu6mmoreka IJOK
https://m.edsoo.ru/d1121d11



https://m.edsoo.ru/a24e4e25
https://m.edsoo.ru/4fe26635
https://m.edsoo.ru/8301bdb6
https://m.edsoo.ru/d1121d11

JUTSI TIOUCKA CYMMBI H
CpeIHETO
aprumMeTnIecKoro
CopTupoBKa TaHHBIX B
BBIJICTICHHOM JMama3oHe

bubmoreka [JOK
https://m.edsoo.ru/44983d43

OuibTpanys JaHHBIX B
BBIJICJICHHOM JHana3oHe
OTHOCUTENbHAS,
abCOIOTHAA U
CMeIlIaHHas ajpecarus
[IpeoOpazoBanue popmyi
IPU KOTTMPOBAHUU
[TocTpoenue aguarpamm
[Toctpoenue quarpamMm u
rpauKOB B AJIEKTPOHHBIX

bubmmoreka IJOK
https://m.eds00.1ru/9591fce2
butmoreka [JOK
https://m.edsoo.ru/082a83ad
butmoreka [JOK
https://m.edsoo.ru/ab3f1294
bu6amoreka IJOK

61 | Tabmumax https://m.edsoo.ru/5bf2db65

VY c1oBHBIE BEIYUCIICHUS B Bu6 [IOK
nOIMOTEKA

AIIEKTPO abnura
JIEKTPOHHBIX TAOJIMLAX https://m.edsoo.ru/e9846868
CymMmHpoBaHHE U bubmuoreka IJOK
OJCYET 3HAUCHUH,
MOJICYET 3HAYCHUU https://m.edsoo.ru/baa42073
OTBCYAIOIINX 3aIaHHOMY bubinoreka IJOK

62 | yCIIOBHIO

https://m.edsoo.ru/7ac276¢c2



https://m.edsoo.ru/44983d43
https://m.edsoo.ru/9591fce2
https://m.edsoo.ru/082a83ad
https://m.edsoo.ru/ab3f1294
https://m.edsoo.ru/5bf2db65
https://m.edsoo.ru/e9846868
https://m.edsoo.ru/baa42073
https://m.edsoo.ru/7ac276c2

bubmoreka [JOK
https://m.edsoo.ru/92fe2c4c

63

Bonbiie HabopsI
JTAaHHBIX: OpraHu3aLus
BBIUMCIICHUHN

bonemue nanHbIe
JTAHHBIX: BU3yaIu3alus
pe3yIbTAaTOB BBIYUCICHUI

bu6mmoreka IJOK
https://m.eds00.1ru/99546¢17
bubmoreka [JOK
https://m.edsoo.ru/4357f7d4
bu6moreka IJOK
https://m.edsoo.ru/8125edle
bubmmoreka IJOK
https://m.edsoo.ru/57ac0e3d

JlnHamMuueckoe
MPOrpaMMHUPOBAHUE B
AIIEKTPOHHBIX TaOJIUIIAX
Pemenue 3agau
ONTUMU3ALNH C
ITOMOILBIO AJIEKTPOHHBIX

bu6mmoreka IJOK

64 TabauIl https://m.eds00.ru/9f75b76f
YucneHnHoe
MO/ICJIUPOBaHUE B bu6mmoreka IJOK

65 | 2JEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/6ftb{f8d2



https://m.edsoo.ru/92fe2c4c
https://m.edsoo.ru/99546c17
https://m.edsoo.ru/4357f7d4
https://m.edsoo.ru/8125ed1e
https://m.edsoo.ru/57ac0e3d
https://m.edsoo.ru/9f75b76f
https://m.edsoo.ru/6ffbf8d2

66

YucaeHHOE pelleHUe
yYPaBHEHHI C TIOMOIIBIO
noa0dopa mapamerpa

bubmoreka [JOK
https://m.edsoo.ru/f7c91211

67

Pemienne 3agau
ONTUMM3AIIH C
MTOMOIIBIO JIEKTPOHHBIX
Ta0JINII

bu6mmoreka IJOK
https://m.edsoo.ru/f005de8b

68

HTorosast KOHTpOJIbHAS
pabota

bu6mmoreka IJOK
https://m.edsoo.ru/f005de8b

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

68



https://m.edsoo.ru/f7c9f2f1
https://m.edsoo.ru/f005de8b
https://m.edsoo.ru/f005de8b

9 KUIIACC

JIeKTPOHHBbIE HU(POBHIE

Ne Hdara oOpa3oBaTejibHbIE
n/n | Tema ypoka KoauvecTBo 4yacoB U3yYeHUsl  pecypchl
Kontpoabubie  IlpakTuyeckue
Bcero  padorsbl padoThI
1 | Bsenenune B BeO-texnonorun: HTML, CSS, 1
JavaScript. Ctpykrypa HTML-nokymenTa.
2 . 1
Coznanue nepBoil BeO-CTpaHUIIbI.
HTML-teru popmaTrpoBaHus TEKCTA https://m.edsoo.ru/e17e7020
3 | (3aromoBku, ab3allbl, CECMAHTUYECKOE 1
BBIJICIICHHE).
4 | BepcTka cTpaHHIIBI C HCTIONB30BAHHEM 1
TEKCTOBBIX TETOB.
5 | Cnucku, n300paskeHus1, TUIIEPCCHUIKH (BHEIITHUE, 1
BHYTpPEHHUE, SIKOPHBIE).
6 | Co3naHue CTpaHULBI C H300pAKEHUSIMH, 1
CIHUCKAaMH M CCHUIKaMH.
7 | Bsenenue B CSS. CunTakcuc, CrocoObl 1
MTOJIKJIFOUEHUS CTHIICH.
8 1
[IpuMeHeHne cenekTopos.
9 | bByounas Moiens TOKyMEHTA: OTCTYIIBI, PAMKH, 1
TOJIS.
1 . 1 https://m.edsoo.ru/3d24e62c
0 Pabota ¢ OJI09HOI MOIENBIO. P
11 | OcHOBBI MO3UITMOHUPOBAHUSI SJIEMEHTOB C 1

nomolbsro Flexbox.




12

Coznmanne MakeTa caiTa-nmopTdomro.

13 JlopaboTka u cTHIHM3aIus caita-nmoptdosuno.

14 3 "CadiT- "

ammra poektoB "Caitt-noprdonmo".

15| I'mob6anpuas cetb UnTepHeT. [P-anpeca,
JIOMEHHBIE MMEHA.

16 | Crpareruu 6e3omacHoro u 3pPeKTUBHOTO
MOBEJCHHUS B CETH.

17 | MoaenupoBaHue: BUJIbI, LIETU U ITAIbI. https://m.edsoo.ru/13a56f1d
HNHdopManimoHHbIe ¥ MaTepUaIbHbIC MOJICIIH.
DTarbl KOMIIBIOTEPHOTO MOJICITMPOBAHUS :

18 IMOCTAaHOBKA 3a1a4u, pa3pa60TI<a, SKCHECPUMECHT,
aHaJIu3.

19 | TabGnuuyHble MOEIH KaK CIIOCOO MPEACTaBICHUS
JaHHBIX. OCHOBBI 043 JaHHBIX.

20 | Coznmanue u 3ampockl K OJHOTAOINYHOM 0aze https://m.edsoo.ru/0dcaf3cd
JaHHBIX.

21 | I'padsr: ocHOBHBIE TOHATHSI, CIIOCOOBI
MIPEACTABJICHUS (MaTPUIIA U CTIUCKU CMEXHOCTH).

22 [Touck u moacuer myteit B rpade.

23 | JlepeBbs Kak 4yacTHBIN citydaii rpada.
Hepapxuueckue CTPYKTYphI TAHHBIX.

24 Pemrenue 3amau ¢ CNoJIb30BaHUEM JEPEBBEB.

25 | O606mmenue o Teme “MopaenupoBanue u
CTPYKTYPHBI JaHHBIX

26 | IIpoBepounas pabora mo pasaery

"MoieTupoBaHUE U CTPYKTYPHI TaHHBIX .




27 | JIBymepHbIE MacCUBBI (MATPHILIbI): CO3/1aHUE U
0a30BbIC ONEpALIUH.

28
Pemenue 3aa4 Ha 00pabOTKy MaTpUIL

29 | IlpoaBUHYTBIE aITOPUTMBL: PEKYPCHS, PELIEHUE
3a/1a4 Ha niepedop.

30
Peanuzanus pekypCcUBHBIX aJrOpPUTMOB.

31 | IIpoaBuHyThIE aIrOPUTMBI: COPTUPOBKA C
KITIOYaMU ¥ IBOMYHBIN TTOHCK.

32
Peanun3anus ABOMYHOrO MOUCKA.

33 JluHaMu4eckoe MporpaMMHpPOBaHUE: BBEICHHE.

34 | Pemenne npocThIX 3a1a4 TMHAMHYECKOTO
IPOrpaMMUPOBAHUS.

35 | IIpakTHKyM MO PEUICHHUIO aITOPUTMHUYECKIX
3ajau.

36 | IIpakTHKyM IO pELICHUIO aITOPUTMUYECKHX
3ajau.

37 | OOGoOmeHue TeMsbl “" AIrOpUTMBI U
nporpammupoBanue"”’

38 | Koutponbhas pabota o paszzueny "AIropuT™msl U
porpaMMupoBaHue".

39 DNeKTPOHHBIE TaOJIULIbI: YCIOBHbIE BHIYMCICHUS

40
Pemienue 3a1a4 ¢ yCIOBHBIMU BBIYUCICHUSIMU.

41 | YucneHHOE MOAETHPOBAHUE B DJIEKTPOHHBIX
TadJImMIax.

42

ITocTpoeHne MaTeMaTU4eCKUX MOJEICH.




43

Pemenne ypaBHeHI/Iﬁ M 3aJa4 Ha OIITHUMH3aIIUIO.

44 | Hcnonb3zoBanue nucrpyMenra "llouck
peuieHus".
45 | Cospemennsbie IT-TexHomoruu u npodeccuu
oynymero. Jlekuusi-o630p.
46 Huckyccus: "Kewm s xouy ctats B IT".
47 | YmpaBineHue u oOpaTHas CBA3b B CUCTEMAaX.
OCHOBBI KHOCPHETHKH
48 | Ilpumepsl ynpaBisOmUX CUCTEM B MHXXEHEPUH U
pOOOTOTEXHHKE.
49 | Crpyxrypa KUM OI'D no undopmaruke. Pazdop
3aJaHui MePBOM YaCTH.
50 Pemenue 3amau 1-10 u3 OI'D.
51 | 3anmanme 13: Co3gaHue mpe3eHTauui u
TEKCTOBBIX JOKYMEHTOB.
52 [IpakTukym: Beinonnenue 3aganus 13.
53 | 3ananue 14: Pemenue 3ai1a4 ¢ UCNOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIL.
>4 MnaTencus no 3agannio 14.
https://m.edsoo.ru/80997cfe
55 WNurtencus no 3aganuio 14. ps:// /
56 | 3amanume 15.1: [IporpammupoBanue ajs
ucnonuutens "Pobot".
57 IIpakTukym: Pemenne 3agau 15.1.
58 https://m.edsoo.ru/f2a78d04

[IpakTukym: Pemenue 3amau 15.1.




59 | 3amanue 15.2: IIporpammupoBanue Ha Python 1
(oOpaboTka yucel, MaCCHBOB).

60 WNurtencus no 3aganuto 15.2. I

61 | Ilpaktukym: Pemenue nonnoro Bapuanta OI'D 1 https://m.edsoo.ru/198e62c4
(cuMyJISILIUS 3K3aMEHA).

62 | Ilpaktukywm: Pemenue nonnoro Bapuanta OI'D 1 https://m.edsoo.ru/7865167d
(cumMyIALMS DK3aMEHa).

63 O606menne Tem OI'D 1

64 1
KonTponbnas pabota B popmate npodHoro OI'D.

65 | PezepBHOE Bpems 1

66 | PezepBHOE Bpems 1

67 | PesepBHOE Bpemst 1

68 | PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHU S OCHOBHOI1
06pa30BaTeJ’ILHOﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

ITo Teme «{udposasi rpaMOTHOCTHY

1.1

[ToscuaAT, Ha  TpuUMepax  CMBICT  TOHATHH  «uHpOpManus»,
«H(pOPMAIMOHHBIN TIporiece», «o0paboTka WHPOPMALUNY, «XpaHCHHE
uHpOpMaLUnY, «Iepeaada HHPpOoOpMaLum»

1.2

1.3

1.4

IIpuBOAUTE NMpUMEpPBHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Iepeladu
nH(pOpMaLiU, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

[TonyyaTh ¥ HWCHONB30BaTh HMHPOPMALHUIO O  XapaKTEPHCTUKAX
MIEPCOHAIBHOIO KOMITBIOTEpa M €r0 OCHOBHBIX 3JIEMEHTax (mporeccop,
omepaTUBHAS MaMsATh, JOJITOBPEMCHHAS TaMsTh, YCTPOHCTBA BBOJA-
BBIBOJIA)

COOTHOCHTE XapaKTCPHUCTUKHU KOMIIBKOTECpPA € 3a/la4aMH, pCIIaCMbIMU C €TI0
IIOMOIIBIO

1.5

OpueHTHpOBaTbCSI B HEpPapXUUECKOM CTPYKType (¢ailioBoil cuCTEMBI
(3anuchIBaTh MoJIHOE UM (paiina (kaTanora), myTh K (aiiny (katanory) no
UMeIoIeMyCs  ONMUCaHHui0  (ailluloBOH  CTPYKTYypbl ~ HEKOTOPOTO
MH(POPMALIMOHHOTO HOCUTEIS)

1.6

PaGorate ¢ (aiinoBoii cucTeMOW TEPCOHAIBLHOTO KOMIIBIOTEPA C
UCTIONB30BaHUEM rpadudeckoro mHTEpdeiica: co3maBaTh (KOMHUPOBATH,
nepeMenaTb, MeperMEeHOBbIBaTh, YAANATh U apXUBUPOBATh (Qailibl U
KaTaJIOTH, UCI0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

1.7

Uckats nndopmanuio B aTEpHETE (B TOM YHUCIIE TIO KIIFOUYEBBIM CIIOBAM,
0 U300paKEHUI0), KPUTHIECKH OTHOCUTHCSA K HaWJIEeHHON MH(pOpMAIINH,
OCO3HaBaTh OMACHOCTb JUIsl JMYHOCTH U OOIIECTBAa PacHpOCTpPaHEHUS
BpPEIOHOCHON uWHGOpMANMu, B TOM YHUCJIE OSKCTPEMHUCTCKOTO H
TEPPOPUCTUYECKOTO XapaKTepa

1.8
1.9

[ToruMate CTpyKTYypy aapecoB BeO-pecypcoB

Hcmons30BaTh COBpPCMCHHBIC CEPBHUCHL I/IHTCpHeT-KOMMYHI/IKaI_II/Iﬁ

1.10

Cobmonate TpeboBaHusl 0e€30MacHOM JKCIUTyaTallMM TEXHUYECKUX
CpEACTB I/IH(i)OpMaHI/IOHHI)IX u KOMMYHHUKAIIUOHHBIX TGXHOJ’IOI‘I/If/i,
coOiroaaTh CETEeBON ITUKET, 6a30Bble HOPMbI HHPOPMAIIMOHHON ITUKU U
npaBa Mpu paboTe C NPUIOKEHUSMH Ha JIOOBIX YCTpPOHCTBaxX U B
WutepHere, BIOMpaTh Oe30MacHble CTpaTerny MOBEJACHUS B CETH




[TpumeHsTH MeETOIBI NPO(UIAKTUKH HETAaTUBHOTO BIIMSHUS CPEACTB
MHPOPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH Ha 3/10pOBbE
I0JIb30BATENA

2.1

2.2

[To Teme «TeopeTnueckne OCHOBBI MHPOPMATUKI

KomupoBaTh ¥ JE€KOAMPOBATH COOOIIECHUS [0 3aJaHHBIM IpPaBHIIAM,
JNEMOHCTPUPOBATh TOHMMAHUE OCHOBHBIX IPHHIIUIIOB KOJIUPOBAHHS
nH(pOpMaIUK pa3TuIHON MPUPOIBI (TEKCTOBOM, rpaduiecKoil, ayuo-)
CpaBHHMBATh JUIMHBI COOOIICHHIA, 3alTUCAHHBIX B PAa3JINYHBIX andaBHTaX,
ONEPHPOBATh CIUHHUIIAMH W3MEPEHUs WHQPOPMAIMOHHOTO O00bEMa u
CKOPOCTH TIepe/iavyu JaHHBIX

23

OrneHuBaTh U CPaBHUBATH Pa3MEpbl TEKCTOBBIX, TPAPUUECKUX, 3BYKOBBIX
¢aiinos 1 Buaeodaiinon

3.1

ITo Teme «I/IH(I)OpMaI_H/IOHHHe TCXHOJIOTHH»

[IpeacraBusaTh pe3yabTaThl cBOEi NEeATEILHOCTH B BUJIE
CTPYKTYpPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX TPE3CHTALUN

3.1

3.2

33

34

ITo Teme «ANrOpUTMBI M IPOIPAMMUPOBAHKE)

Pa3zouBartn 3alavuu Ha 1noA3aaavu, COCTaBJIsATh, BBIIIOJIHATD BPYUYHYIO U Ha
KOMIIBIOTEPEC HECCIIOKHBIC aJITOPUTMbI C HCIIOJIB30BAHUCM BeTBJ'IeHPIfI,
OUKJIOB n BCIIOMOTaTCIbHBIX AJITOPUTMOB JJIA YHpaBJICHUA
HUCITIOJTHUTCIISIMU

CocraBiATb M OTJIAXKWBATH IPOTrPaMMbl, pPEATU3YIOLIME THUIIOBBIC
QITOPUTMBI ~ O0pabOTKM  YMCIOBBIX  IOCIEIOBATEIbHOCTEH WM
OJTHOMEPHBIX YMCJIOBBIX MAacCHBOB (TMIOMCK MaKCUMyMOB, MHUHHMYMOB,
CYMMBI WJIM KOJIMYECTBA JIEMEHTOB C 33JJaHHBIMU CBOMCTBaMHU) Ha OJJHOM
3 s36IKOB TporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[konpHBI ATropuTMudecKkuil S3bIK)

PackpeiBaTh ~ CMBICI ~ TIOHATUH  «UCIHOJHUTENB»,  «AJITOPUTMY,

«Tporpammay, OHUMas pa3HHIly MEXAy YIOTpeOJIeHneM 3TUX TEPMUHOB
B OOBIICHHOH peur U B HH(OpMATHKE

OnuceIBaTh AJITOPUTM PCHICHUA 3aaa4YU PA3JIMYHBIMU CHOCO6aMI/I, B TOM
YHuCJIC B BUIC OJIOK-CXEMBI

3.5

COCTaBJ'ISITI), BBIIIOJHATE BPYYHYIO W Ha KOMIIBIOTCPE HECIOKHBIC
AJITOPUTMBI C HCITOJIB30BAHUEM BETBIICHUHN U OUKIJIOB IJid YIPaBJICHUA
HUCIIOJIHUTEIISIMU

3.6

3.7

Hcnonp30BaTh KOHCTAHTHI U MIEPEMEHHBIE PA3IMYHBIX THUIOB (UHCIOBBIX,
JIOTUYECKUX, CHMBOJBHBIX), a TaKXe COJEp)KalUe HX BBIPAKEHUS,
MCIIOJIb30BaTh ONEepaTop NPUCBAaUBAHUS

Hcmnons30BaTh npu pa3pa60TI<e nporpamMm JIOTMYCCKUEC 3HAYCHUA,
Oonecpatru U BbIPAKCHUA C HUMU




3.8

AHaNM3UPOBaTh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHUCIIE ONPEIEITh,
KaKyue pe3ysbTaThl BO3MOXXHBI TPU 3aJaHHOM MHOXKECTBE HCXOIHBIX
3Ha4YCHUH

3.9

CoznmaBaTh W OTJAXHBaTb MpPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackamb, Java, C#, IlIkonbHbIid
AnroputMuueckuil  SI3bIK), pealn3yIOLIUME HECIIOXKHBIE AITOPUTMBI
00pabOTKM YHUCIIOBBIX IaHHBIX C HCIIOJIb30BAaHUEM LIUKJIOB M BETBJICHU, B
TOM YHCJIE PEANHU3YIOLINE IPOBEPKY JEIMMOCTH OJHOIO LEJIOr0 YUCia Ha
JpyTroe, MPOBEPKY HATYypPaIbHOTO YHCIIA HA IPOCTOTY, BhIAEICHUS UD U3
HaTypaJbHOI'O YKCIIa

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarta

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

IlosicusaT, Ha npumepax  pasjmiyud MCEKAY  HNO3UIHUOHHBIMU U
HCTIO3UIIMOHHBIMHU CUCTCMaMH CUUCIICHUA

1.2

3anuchiBaTh U cpaBHMBaTh Leible yucia or 0 go 1024 B paznuuHbIX
MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS (C OCHOBAaHUAMH 2, 8, 16), BBITIOJIHATD
apupMeTHUYECKHE OTlepaIuy HaJ HUMHU

1.3

1.4

PaCKpI)IBaTI) CMBICIT TIOHSITHI «BBICKA3bIBAHUEC), «JIOTHUYCCKAas OIICpanusi»,
«JIOTHYECKOC BBIPAKCHHUECY

3amuchIBaTh JIOTHYECKHUE BBIPpAXKXCHUA C HCIOJIb30BAHHUEM JIU3BbHOHKIIUH,
KOHBIOHKIIMU W OTpULAHUA, OIPCACIATE HNCTUHHOCTb JIOTHYCCKHUX
BLIpa)KeHPIfI, €CJIM M3BCCTHBI 3HAYCHHUA HMCTHHHOCTHU BXOAAIIHMX B HETO
NEPEMCHHBIX, CTPOUTH Ta6HI/IHBI UCTUHHOCTH IJI JOTUYCCKUX BI)Ipa)KeHI/Iﬁ

9 KITIACCA

Kon
NMpoBepsieMoro
pe3yJbTara

1

1.1

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 0011Iero 00pa3oBaHUA

[To Teme «{udposas rpaMOTHOCTH)

Hcnonb30BaTh  COBPEMEHHBIE HHTEPHET-CEpPBHCHI (B TOM  4YHCIe
KOMMYHHUKAIIHOHHBIE CEPBUCHI, 00JIaUHble XpAaHUIUINA JAHHBIX, OHJIAHH-
IIpOrpaMMbl (TEKCTOBBIE U IpaduuecKue peaakTophl, Cpebl pa3pabOTKH)
B y4eOHOM ¥ TTOBCEIHEBHOM IS TEIILHOCTH




[TpuBOANUTE TIPUMEPHI UCIIONB30BAHUS T€OMH(OPMAITMOHHBIX CEPBUCOB,

1.2 CEPBHCOB  TOCYJApCTBEHHBIX YyCIyr, OO0pa30BaTElbHBIX CEPBHCOB

NHTepHeTa B yueOHO# ¥ MOBCETHEBHOM NIEATEILHOCTH

Hcnonb30BaTe  pa3iuyHble CpPEACTBA 3aLIUTHl  OT  BPEIOHOCHOTO
MPOrPaMMHOTO 00€CIICUCHHSI, 3alUINATh IIEPCOHATBHYO HH(OPMAIIUIO OT
HECAaHKI[MOHUPOBAHHOI'O JIOCTyNa W €ro MOCIEJACTBUN (pasriamieHus,

1.3 MMOAMCHBI, YTpaThbl I[aHHBIX) C y‘léTOM OCHOBHBIX TC€XHOJIOTHYCCKHX H

COLIMATILHO-TICUXOJIOTHYECKUX ACIEeKTOB HCIOIb30BaHus ceTu MHTepHer
(cereBass aHOHMMHOCTb, LU(POBON Clie]l, ayTEHTUYHOCTh CYOBEKTOB U
PECYPCOB, OMACHOCTH BPEJJOHOCHOTO KOJIa)

Pacnio3HaBaTh TONBITKM W MPEOyNpeXIaTh BOBJICYCHHE ceO1 W

1.4 OKPYXaIOIIMX B JAECTPYKTUBHBbIE M KpPUMHUHAIbHbIE (OPMBI CETEBOU

AKTHBHOCTH (B TOM YHCJIe KHOSPOYIJIITUHT, (PUIITHHT)

2.2

[To Teme «TeopeTnueckne OCHOBBI HMHPOPMATHUKI

PaCKpLIBaTB CMBICIT IOHSTHH «MOACIIb», «KMOICIIUPOBAHUC), OIIPCACIIATH

2.1 BUJBl MOJIEJCH, OLIEHWBATh AaJIeKBAaTHOCTh MOJEIU MOJCIUPYEMOMY

06LCKTy " OCJIsIM MOJACIIMPOBAHUA

Hcnonwk3oBath rpadbl U A€pEeBbs AL MOJCIUPOBAHUS CUCTEM CETEBOM U
UEePAPXUUECKOI CTPYKTYPHI, HAXOAUTH KpaT4allinil myTh B Tpade

HPOBEPAEMBIE 2JIEMEHTDBI COAEP KAHUSA

7 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[udposasi rpaMOTHOCTH

Kommblorep — yHHBepcanbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaroliee Mo
nporpamme. THUIbl KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE

KOMIIBIOTCPEI, CYIEPpKOMIIBIOTEPHI. MoOubHEBIE YCTpOﬁCTBa. Texnuka
0C30ITaCHOCTH U paBHjia pa6OTLI Ha KOMIIBIOTEPEC

1.2

OcHOBHbBIE KOMITOHEHTBI KOMITbIOTEpA U X Ha3zHaueHue. [Ipoueccop. OnepaTuBHas
U JOJNTOBpEMEHHas MHaMsTh. YCTpoWcTBa BBoJa M BbIBoJa. CeHCOpHBIM BBOI,
JaTYUKU MOOUJIBHBIX YCTPOHCTB, CpPEACTBa OMOMETPHUUECKON ayTeHTH(PHUKAIIUN

1.3

Hctopusi pa3BuTHs KOMIBIOTEPOB U IporpamMMmHoro obecrneueHus. Iloxonmenus
KOMITBKOTEPOB. CoBpeMeHHbIE TEHJCHIINU pa3BUTHUS KOMITBIOTEPOB.
Cynepkomnbrotepsl. [lapannensHbie BeunciaeHus. [lepcoHaNbHBIA KOMIIBIOTED.
[Iporeccop u ero XxapakTepUCTHKHU (TAaKTOBAsl 4acTOTA, pa3psAaHOCTh). OnepaTuBHAS
namsTh. JlonroBpeMeHHas namsTh. Y CTpOHCTBa BBOJA U BbIBOJA. OOBEM XpaHUMBIX
JaHHBIX (ONepaTHBHAs IMaMATh KOMIIBIOTEpA, KECTKUM IUCK W TBEPAOTEIbHBIN
HAKOIMTEINb, MOCTOSIHHAS MAaMATh CMapTPOHA) U CKOPOCTh AOCTYMA AJISl Pa3InYHbIX
BHUJIOB HOCUTEJIEN




1.4

[TporpammHuoe obecrieuenne komnbrotepa. [Ipukiiagnoe nporpaMmHoe o0ecrieueHue.
CucremHoe nporpammuoe obecrnieuenue. CrucreMbl nporpammupoBanus. [IpaBosas
OXpaHa TporpaMM M JaHHBIX. becriaTHble W yCIOBHO-OECIIaTHBIE MPOTPaAMMBbI.
CBo0O0HOE ITPOrpaMMHOE OOecTeueHue

1.5

Qaiinel w manku (katamoru). Tumbl ¢aitioB. CpoiictBa ¢aitioB. XapakTepHbIe
pazMepsl (aiiioB pa3NIMYHBIX THUMOB (CTPAaHMIIA TEKCTa, JJICKTPOHHAs KHUTA,
(dhoTorpadus, 3anUCh IECHU, BUIACOKIIHI, IIOJTHOMETPAXKHBIN (QUITHM)

1.6

1.7

1.8

[Tpununs! noctpoeHus (ainoBeix cucreM. [lonHoe ums Qaiina (manku, KaTaaora).
[TyTh K ¢aitny (manke, KaTajuiory)

daitnoBelld MeHepkep. Pabora ¢ ¢aiimamMu ¥ mankamu (KarajaoraMu): CO3JaHUE,
KOIIMPOBAaHUE, TEpEeMEICHHEe, MEPEUMEHOBaHUE M YyJallieHHe (ailJioB M TaroK
(xaranoroB). [Touck (aiinoB cpeacTBaMu ONEpaMOHHON CHCTEMBI

ApXI/IBaI_II/IH JaHHBIX. Mcronp30Banue InporpaMm-apXxmuBaTopoOB

1.9

1.10

KommnbrorepHele BUPYCHI M JApPYyIHME€ BPEIOHOCHBIE INporpaMmsbl. lIporpammser [uis
3aIlUTHI OT BUPYCOB

OObenunenne komnbioTepoB B ceTb. Cerb MHTepHer. BeO-cTpanura, BeO-cailT.
Crpyktypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilouck
uHbOpMallUd 1O KIIOYEBBIM CJIOBaM UM IO u300pakeHHto. JloCTOBEPHOCTD
uHbopManuy, morydeHHol u3 MaTepueTa

COBpeMeHHHe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaHI/Iﬁ

CereBoii 3THKeET, 0a30BBIC HOPMBI HH(OPMAIIMOHHON 3TUKU M MpaBa Mpu padoTe B
cetu Untepner. Ctpateruu 6e3omnacHoro noseaeHus B IHrepuere

Teopetuueckrue 0CHOBBI UHPOPMATUKHI

2.1

WNupopmaiiysg — 01HO U3 OCHOBHBIX IOHATUH COBpEMEHHOM Hayku. IHpopmanus kak
CBEICHUS, MpEeJHA3HAUYCHHbIC I BOCIPHUSATHS YEIOBEKOM, W HHpOpManus Kak
JlaHHBIE, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTHU3UPOBAHHOM CUCTEMOM

2.2
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JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTH OINUCAaHUS HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB € TIOMOIIBIO JTUCKPETHBIX NaHHBbIX. MH(popMalnoHHBIE NpolecChl —
IIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, peoOpa30BaHUEM U Nepeadeil JaHHBIX

CumBon. Andasur. MomHocts andasurta. PazHooOpaszue s3bIKOB U angaBUTOB.
EctectBennble u (opmanbHble S3bIKU. AJI(QABUT TEKCTOB Ha PYCCKOM S3BIKE.
JlBonuHsblil andasut. KonnuecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOHMHAIIMI)
(¢bukcupoBaHHOM IJIMHBI B IBOMYHOM anipaBute. [IpeoOpazoBanue modoro andpasura
K 1BoMYHOMY. KonmmdecTBO pa3ivuHBIX CIOB (PUKCUPOBAHHOM NJIMHBIB ajigaBUTE
onpeAeIEHHON MOITHOCTH

2.4

2.5

KoaupoBanue CHMBOJIOB OJTHOTO aj)aBUTa C TMOMOIIBIO KOJIOBBIX CIIOB B JPYTrOM
andasuTe, KOJOBas TaOIUIA, TEKOIUPOBAHKE

JBouunslii kof. IlpeacraBneHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM
anpaBuTe

2.6

Nudopmannonubiii 00b€M JaHHBIX. BUT — MUHHUMaNbHas €IUHUIIA KOJIWYECTBA
nH(popManuy — TBOMYHBIN pa3psa. baiit, kuinobaiiT, merabaiT, rurabanT




2.7

CxopocTh nepenaur JaHHBIX. EMWHULBI CKOPOCTH TepeAadd AaHHbIX. VckaxeHue
uH(pOpMaLIUY IpU Nepeade

2.8

KomupoBanue tekcToB. PaBHOMepHbIi koa. HepaBHomepnswiii koa. KoaupoBka
ASCII. Bocbmubuthele konupoBku. Ilonarne o xkogupoBkax UNICODE.
JlekoaupoBaHre COOOLICHUI ¢ NCIOIB30BAHUEM PAaBHOMEPHOI'O M HEPAaBHOMEPHOTO
kozaa. uopmanmonHslii 00bEM TeKcTa

2.9

2.10

Ob1ee mpencraBieHre 0 HUPPOBOM MPEICTABICHUN ayAHOBU3YaJIbHBIX U JAPYTHUX
HenpepblBHBIX AaHHbIX. KonupoBanue npera. llBeroBbie monenu. Moaens RGB.
I'my6una kogupoBanus. [lanurpa

PactpoBoe u BekTOpHOE mpencraBieHue u3oOpakeHuil. [lukcens. OreHka
nH(pOpMaLMOHHOTO 00BEMA rpadMuecKUX JAHHBIX ISl pACTPOBOTO U300paKEeHUs

2.11

Koauposanue 3Byka. PazpsaHocTs 1 yacToTa quckperusanuu. KonuuecTBo kaHalioB
3anucu. OLEeHKa KOJMYECTBEHHBIX MapaMeTpOB, CBS3aHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

3.1

WudopmanrnoHHbIe TEXHOIOTHH

TekcToBbIe JTOKYMEHTBI U MX CTPYKTYpHBIC DJIEMEHTHI (CTpaHMIIa, ab3all, CTPOKa,
CJIOBO, CUMBOJI)

3.2

TekcToBbI  Ipomeccop —  HMHCTPYMEHT  CO3/AaHMS, PENAKTUPOBAHHUS U
dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa
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PenaktupoBanue texcra. CBoiicrBa cumBoiioB. pudr. Tunst mpudros (pydieHsie,
C 3aceykaMu, MOHoIMpUHHbBIE). [TomyxupHOE M KypcuBHOe HauepTanue. CBoiicTBa
a03ameB: TpaHUIBI, a03alHBId OTCTYI, WHTEPBaj, BbIpaBHHWBaHUE. CTHIIEBOE
dbopmatupoBanue
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3.5

CtpykTypHupoBaHue HH(POPMALIUHU C TOMOIIIBIO CIIUCKOB U TabJIUL. MHOTOYpOBHEBBIE
cnucku. Jlob6aBneHue Tabnnil B TEKCTOBBIE JJOKYMEHTBI

BcraBka nzo0pakeHuil B TEKCTOBbIE JOKYMEHThI. O0TeKaHNe N300pakeHUI TEKCTOM.
BxuttoueHne B TEKCTOBBIN IOKYMEHT TUarpaMm 1 popmyii

3.6

3.7

3.8

[Tapamerpsl  cTpaHuibl, Hymepauus cTpanui. JloOaBieHue B  JTOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHOcOB. ['0710cOBOM BBOA TEKCTA.
OnTtuueckoe pacriozHaBaHue Tekcta. KommbrotepHblii mepeBoj. Mcmons3oBaHue
cepBucoB ceTu MuTepHeT 11711 00paboTKHU TeKCTa

3HAaKOMCTBO € rpadu4ecKUMu pefakTopamu. PactpoBsle pucyHku. Vcnonb3oBaHue
rpadu4ecKux MPUMHUTHBOB

3.9

Omneparuu  pegakTUpoBaHusl TpadUUECKUX OOBEKTOB, B TOM YHCIE HHU(PPOBBIX
¢dotorpaduii: u3MeHeHHE pa3Mepa, oOpe3Kka, IOBOPOT, OTpakeHue, paboTa cC
o0acTsiMH (BblJIEeIEHUE, KOTIMPOBAaHUE, 3aJIUBKA [[BETOM ), KOPPEKLIUS [[BETA, APKOCTU
Y KOHTPACTHOCTH

3.10

BexTtopHnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBaAMU
TEKCTOBOTO TMpoIleccopa WM JAPYyrux mporpamm (mpuioxkeHuit). [loGaBneHnue
BCKTOPHBIX PUCYHKOB B TOKYMCHTBI




3.11

[TonroroBka MynbTUMEIUIHBIX MTpe3eHTaruii. Cnaiin. JloOaBieHue Ha ciaii TeKcTa
1 n3o0pakenuii. Pabora ¢ HECKOIBKUMHU CllaliiaMu

3.12

JloGaBieHue Ha claii] ayJMOBH3yalbHBIX JaHHBIX. AHUMaIWs. [ unepcchiiku

AJTOpUTMBI U IPOTPAMMUPOBAHHE

4.1

Pa3zbuenune 3amaun Ha mnoxzagaud. COCTaBICHHE AITOPUTMOB M IIPOrpaMM C
UCIOJIb30BAHUEM BETBJIEHUM, IMKIOB M BCIOMOTaTENbHBIX aJITOPUTMOB IS
YIPaBJIEHUS UCIIOTHUTENEM WIN APYTUMHU UCTIOTHUTEIAMU

4.2

Tabnuunble BennuuHbl (MaccuBsbl). OqHOMEpHBIE MaccuBbl. COCTAaBICHHUE U OTIAKA
IPOTrpaMM, PEATU3YIOLINX THIIOBBIE AITOPUTMBI 00paOOTKH OHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, ITackains, Java,
C#, IlxonpHbli AnropuTMudeckuil SI3bIK): 3aloOJIHEHHE YHCIOBOIO MaccHuBa
CIly4yailHBIMM YHCIIaMH, B COOTBETCTBHHM C (POPMYJIOH MM MyTEM BBOJA YHUCED,
HaXO0XJIECHUE CYMMBI 2JIEMEHTOB MacCUBa, JUHEHHBIN IMOUCK 33JaHHOTO 3HA4YEHUsS B
MacCHUBE, MOJCUYET 3JIEMEHTOB MAacCUBa, YJOBJIETBOPSIOIIUX 3aJaHHOMY YCIIOBHIO,
HaXOXXJEHUEe MUHUMAJIbHOIO (MaKCHUMaJbHOI0) 3jeMeHTa MaccuBa. COpTHPOBKa
MaccuBa

4.3

OOpaboTka TOTOKAa MJAHHBIX: BBIYMCICHHE KOJWYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOro, MHUHUMAJIbHOIO U MAaKCHUMAJIbHOTO 3HAYEHUS JIIEMEHTOB
[IOCJIEI0BATEIBLHOCTH, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBUIO
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4.5

Vnpasnenne. Curnan. OOpaTHas cBsizb. llomydeHue CUTHaIOB OT HU(POBBIX
JaTYMKOB (KacaHUs, pacCTOSIHUSA, CBETA, 3BYKa U 1pyroro). [Ipumeps! ucnonp3oBaHus
MIPUHLIMIIA OOPAaTHOM CBS3U B CUCTEMAaX YIPABJIEHUS TEXHUUYECKUMU YCTPONCTBAMU,
B TOM uuciie B poOororexHuke. [Ipumepsl poOOTH3MPOBaHHBIX CHUCTEM (cHUCTEMa
YIIpaBJICHUS IBM)KEHHEM B TPAHCIIOPTHOM CHCTEME, CBApOYHAs JIMHUS aBTO3aBOJA,
aBTOMAaTU3MPOBAHHOE YIPABJICHUWE OTOIJICHHEM JIOMa, ABTOHOMHAs CHCTEMa
yIpaBJIeHUS TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHe CHCTEMBbI)

[Tonsitue anroputma. McronHuTenu alropuTMoB. AJITOPUTM Kak IJIaH yIpaBiICHUS
HCIIOJTHUTEIIEM

4.6

4.7

4.8

4.9

CaoiictBa anroputma. CrocoObl 3amucu ajaroputMa (CIOBECHBbIH, B BHJE OJIOK-
CXEMBI, TPOrpaMma)

AnroputMudeckue KOHCTpyKIMH. KoHCTpykuusi —«cienoBaHue». JIMHeWHBIN
anroput™M.  OrpaHHYEHHOCTb  JIMHEHHBIX  AITOPUTMOB:  HEBO3MOXKHOCTb
IIPEyCMOTPETh 3aBHCHUMOCTb IOCJIEA0BATEIBHOCTH BBIIOJIHAEMBIX JIEUCTBUN OT
MCXO/IHBIX JTaHHBIX

KOHCTPYKI_II/ISI «BCTBJICHHUC»: TIIOJIHAA W HCIIOJIHaA (I)OpMLI. Brimonnenue u
HCBLIITOJIHCHHUE YCJIIOBHUA (I/ICTI/IHHOCTB N JOXHOCTb BBICI(EBLIB&HI/I}I). HpOCTLIC n
COCTaBHBIC YCJIOBUSA

KOHCTPYKHI/ISI «IIOBTOPECHUEC) . HUKIIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C yCJIIOBHUEM
BBIIIOJIHCHUSA, C HepeMeHHOﬁ OHUKIa

4.10

Pazpabotka mms  ¢GopMambHOTO HCIOTHUTENS] QITOPUTMa, TPHUBOMAIIETO K
TpeOyeMOMy pe3yibTaTy MpU KOHKPETHBIX MCXOAHBIX JaHHbIX. Pa3zpaboTka
HCCJIOXXHBIX aJITOPUTMOB C MCIIOJIb30OBAHUEM IIUKIIOB U BETBJICHUU AJIg yIIpaBJICHUA




(dbopManbHBIMU  UCIIOJIHUTENSAIMU. BBINOTHEHWE alropuTMOB BpPYYHYIO M Ha
KomrnbroTepe. CHHTaKCUUECKUE U JJoruyeckue omuoku. OTKa3bl

4.11

4.12

4.13

SA3pik mporpammupoBanus (Python, C++, Java, C#, llIkonpHBIA AJNTOPUTMHYSCKUAN
A3pik). Cuctema mporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa MPOrpamm, TPAHCIATOD,
OTJIATUUK

[lepemennas: Tun, ums, 3HadeHue. llenmble, BelIeCTBEHHbIE M CHMBOJIbHbBIE
MepEeMEHHbIE

Oneparop mnpucBauBaHusl. ApuQMETHYECKHE BBIPAKEHUS U MOPAIOK HUX
BbuncieHus. Onepanuu ¢ 1ebIMU YUCIaMU: LIeJIOYUCIEHHOE JelIeHUe, OCTaTOK OT
nenenus. [IpoBepka 1eIMMOCTH OJTHOTO LIEJIOTO YUCIIa Ha IPYToe

4.14

BerBnenus. CocraBHble ycaoBHs (3allUCh JIOTUYECKUX BBIPAXKEHUNW Ha U3y4aeMOM
A3bIKE NMporpaMMupoBanust). Haxoxxienue MUHUMyMa 1 MakCUMyMa U3 IBYX, TPEX U
4yeThIpéX uucen. PelleHne KBagpaTHOrO ypaBHEHUS, MMEIOLIErO BELECTBEHHbIE
KOpHU

4.15

4.16

4.17

JluanoroBasi OTJiagKka IPOTPaMM: IOMIArOBOE BHIMIOJIHEHUE, MPOCMOTpP 3HAYCHHUN
BEJIMYMH, OTIIAI0YHBINA BBIBOJI, BBIOOP TOUYKH OCTAHOBA

[uxn ¢ ycnoBuem. Asroput™m EBKimma ajist HaXoXKISHUS HauOOJIBLIETO OOIIEro
JETHTENsl JIBYX HaTypalbHBIX uucen. Pa3OneHue 3ammcu HaTypalbHOTO YHCIIa B
MO3UIIMOHHON CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEITBHBIC
P

[lyks ¢ mepeMeHHOW. AJTOPUTMBI IPOBEPKH JIETUMOCTH OJJHOTO LIEJIOTO YHCIIa Ha
Apyroe, MPOBEPKH HATYPAIBHOTO YUCIIa HA IPOCTOTY

4.18

OO6paboTka CHMBOJBHBIX JaHHbIX. CHMBONIBHBIE (CTPOKOBBIE) I€pEMEHHBIC.
ITocumBonbHas 00paboTka cTpoK. [1oCU€T 4acTOThI MOSBIEHUS! CUMBOJIA B CTPOKE.
Berpoennblie GyHKIMM 111 00pabOTKU CTPOK

8 KJIACC

Kon

1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopernueckue 0CHOBBI HH(OPMATUKH

1.1

1.2

1.3

1.4

Hemno3ummonnple W TO3UIMOHHBIE CHCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pa3BépuyTas ¢opma 3anmcu uucna. IlepeBon B AECATUYHYIO CHCTEMY 4HCED,
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCICHUS

Pumckas cucrema cuucieHus

JBonuHas cucteMa cuucienus. [lepeBon nensix yucen B npeaenax ot 0 qo 1024 B
JBOMYHYIO cucTeMy cuucieHus. BocbmepuuHnas cucrema cuucienus. [lepeBoa uncen
13 BOCHBMEPUYHON CHUCTEMBI B JBOMYHYIO MU JIECATUYHYIO CHCTEMBI U OOpaTHO.
[llectnannarepuynas cucrema cuucienus. [lepeBos yncen u3 mecTHaaAaTepUIHON
CUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI H 0OpaTHO

ApudmeTrrueckue onepanuy B IBOMYHON CUCTEME CUUCTICHUS




Jlornueckue Bricka3zbiBaHMs. JIornueckue 3Ha4eHUs! BHICKa3bIBAaHUN. DJIeMEHTapHbIE
W COCTaBHbIC BbICKa3biBaHMs. Jlormdyeckue omnepanuu: «u» (KOHBIOHKITUSA,
JIOTUYECKOE YMHOXEHHUE), «WIN» (AU3BIOHKIUS, JIOTUYECKOE CIIOKCHHUE), «HE»

1.5 .
(moruyeckoe otpunanue). [Ipuopurter mnormyeckux omnepauuid. OnpeneneHue
HWCTUHHOCTU COCTABHOI'O BBICKA3bIBaHUS IPU HM3BECTHBIX 3HAYCHUSX HCTUHHOCTHU
BXOJILIIMX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUI
L6 Jlornueckue BwipaxkeHus. [IpaBuna 3anucu morunueckux BoipakeHuil. [locTtpoeHue
' TaOJINUIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUN
1.7 Jlornyeckue 31neMeHThI. 3HAKOMCTBO C JIOTMYECKUMU OCHOBaMHU KOMIIBIOTEPA
2 AJNTOpUTMBI U IPOrPaMMHUPOBAHUE
Crek. [ToHsiTHE CTPYKTYPBI TaHHBIX «cTeK», mpuHIui LIFO, ocHOBHBIE onepaiuu:
2.1 | nobapnenue, yaaneHue, IPOCMOTP BEPXHETO AIEMEHTA.
Ouepenp. [lonsTre cTpyKTypbl AaHHBIX «ouepeasy, npuHuun FIFO, ocHoBHBIE
2.2 omepanuu: MOCTAaHOBKA B OUEPE/b, U3BIICUCHUE U3 OUEPEIH.
[IpoBepka nmpaBUIIBHOCTH 3allCH B CKOOKaX. AJITOPUTM IIPOBEPKU KOPPEKTHOCTU
2.3 | paccTaHOBKH CKOOOK OJTHOTO, IBYX WJIM TPEX THIOB C UCHOIb30BAHUEM CTEKA.
OpnnocBsizHble criucku. CTPYKTypa OJHOCBSI3HOTO CIIMCKA, OpraHu3alus y3joB,
2.4 omepauuu 00X0/a, BCTABKU U YJAJICHUS JIEMEHTOB.
JIBycBsi3Hble criucku. CTpyKTypa JBYCBSI3HOI'O CIIMCKA, OTJIMYUS OT OJIHOCBSI3HOTO,
2.5  omepanuu JABYHAINpPaBIEHHOTO 00X0/a, BCTABKU U yAAJICHUS.
JloGaBieHue 1 yJlaleHue 2JIEMEHTOB B criicke. Peanun3anus onepaiuii BCTaBKU U
2.6 | ypnaneHus IO 3HAYEHUIO U 110 UHIEKCY.
ITouck n 06paboTKa 3JEMEHTOB CIUCKA. ANTOPUTMBI TOMCKa MAaKCUMAIIbHOTO
2.7 | »nemeHTa, OKMCKa JIeMEHTa U ero WHAEKca; NpUuMeHeHne map u reduce.
Hcnonb30BaHne cnucka B KAUeCTBE CTEKa U ouepeau. AanTaus OJHOCBSI3HOTO
2.8 crmucKa IS peaiu3aliiy CTeKa U Ouepesu.
[IpoBepka OTCYTCTBUS LIUKJIOB B OHOCBSA3HOM cniucke. Anroputm droiija s
2.9 | ompeneneHus HaIUM4YMA UKJIA 32 JInHeHHOe Bpems O(n).
bunapnsie nepeBbs. OnpeneneHnue, TEPMUHOJIOTHS: KOPEHb, Y3€J1, JTUCT, TOAJAEPEBO,
2.10 | BbIcOTa, INTyOMHA; CBOIICTBa OMHAPHBIX JAEPEBHEB.
VYnakoBka 6uHapHOTO JiepeBa B MaccuB. [IpencraBieHue moiHoro OMHapHOro JepeBa
2.11 | B BUIE MaccuBa: MHJEKCAIUSI TOTOMKOB U POJIUTENS.
JloGaBieHue u yajieHue 3JIeMEHTOB B OMHapHOM JiepeBe. AJITOPUTMBI BCTaBKH U
2.12 | ynmaneHus y3j70B C COXPAaHEHUEM CTPYKTYpPHI JIepeBa.




O6xo0x nepeBa B NIMPUHY U B INIyOHHY. PexkypcuBHbIE U UTEpaTUBHBIE pealu3aluu

2.13 | o0OxoJa C MCIOJIb30BAHUEM CTEKA U OUYEPE/IH.

[Tpumenenue onepauunii map u reduce K 37emMenTam aepesa. [IpeodpazoBanue
2.14  3HaueHuUU y3J0B, arpErMPOBAHUE JAHHBIX I10 JICPEBY.

[Toacuér kommuecTBa y3/10B U JIUCTHEB B iepeBe. OnpeeneHre BbICOThI 1epeBa.
2.15 | BpruucieHue KOJIMYECTBA BEPILIUH Ha 33ITAHHOM YPOBHE M.

BriBoa Beex BepiuH aepeBa. COpTUPOBKA MacCUBa C MOMOIIbIO OMHAPHOTO JIepeBa
2.16 | mowucka.

I'padsl. Paznuynbie criocoObl MpeaCcTaBICHHS: MAaTPUIIA CMEKHOCTH, CIIUCKU
2.17 | cMEeXHOCTH, MaTpHlla UHLUJECHTHOCTH.

O6xoxa rpada B mupuny u B riryouny. Peanuzanus anroputmos BFS u DFS ¢
2.18  ucnoyib30BaHUEM PEKYPCHH, CTEKA U OUEPEIH.

[Touck Bcex BepUIMH, JOCTUKUMBIX U3 3aJjaHHOM. [IpruMeHeHne anropuTMa rnoucka B

IIUPUHY WU B TIYOUHY JUIS OIPECICHNS MHOKECTBA JOCTHKUMbIX BEPIIIHH B
2.19 | rpade.

PazOuenue rpada Ha CBSI3HBIE KOMIIOHEHTBI. AJITOPUTMBI BBIJCIICHUSI KOMITOHEHT
2.20  CBSA3HOCTH B HECOPUEHTHPOBAHHOM rpade.

DinepoB MyTh. Y CIIOBUS CYIIECTBOBAHUS SIIEpOBa IyTH U LIUKJIA B Tpade; alropuTM
2.21 | ero mocTpoeHus.

Anroput™m JlekcTpsl. [lonck kpaTyaiimmx myTel OT OJHOM BEPILIMHBI 10 BCEX
2.22  ocrtanbHBIX B rpad)e ¢ HEOTPUIIATEILHBIMU BecaMu pedep.

Anroput™ IIpuma. IToctpoeHne MUHUMAaIBHOTO OCTOBHOIO JIEPEBA B3BELIEHHOTO
2.23 | HEOpUEHTUPOBAHHOTO Tpada.

AnroputMm Kpackana. [ToctpoeHre MUHUMaIbHOIO OCTOBHOTO JIEPEBA C
2.24 | MCHOJIB30BaHUEM CHCTEMBI HETIEPECEKAIOLINXCS MHOKECTB.

Anroput™m A* Ha ceTke. DBPUCTUUECKUH MOUCK IyTH Ha IByMEPHOU CETKe C
2.25 | KCHoOJIb30BaHUEM IBPUCTUYECKON (PYHKIIMH.

Urenue ¢aiina kak Habopa O6aiiToB. HU3K0OypoBHEBBIE OMepalluy YTEHUS U 3aITUCH
2.26 | BOWYHBIX JAHHBIX.

Paz6uenue daiina Ha HECKOJIBKO YacTeil 0AMHAKOBOTO pa3Mepa. AJIITOPUTM
2.27  cermeHTanuH (aiia ¢ COXpaHEHUEM LIEIOCTHOCTH JAHHBIX.




2.28

2.29

Urenue npocteix popmaToB. [lapcunr ctpykrypupoBanHbix gaHHBIX: CSV, JSON,
XML, TekcToBbIe (OPMATHI C PA3ICIUTEISIMU.

I'enepanus daiinos nmpocteix popmaroB. Coznanue paitnos B popmarax CSV, JSON,
TXT ¢ 3a7aHHON CTPYKTYpOM JaHHBIX.

2.30

Brenmuss COpPTHUPOBKA. AJIFOpI/ITMBI COPTHUPOBKU JAHHBIX, HC ITIOMCITAOIINUXCS B
OIICPATUBHYIO ITAMATb, C HCIIOJIb30BAHUEM BPCMCHHBIX q)aﬁJ'IOB H CIIMAHUA.

9 KITIACC

Kox
1

IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

1.1

1.2

1.3

['mobanbHas cetb MuTepHeT. [P-anpeca y3nos. CeTeBoe XpaHeHHE TaHHBIX. MeTObI
WHMBUIYAITBHOTO M KOJJICKTUBHOTO pa3MelieHust HoBol mHpopmanyu B IHTepHETE.
Bonbime nannbie (MHTEPHET-IaHHbBIE, B YACTHOCTHU JaHHBIE COIMATBHBIX CeTel)

[TonsTne 006 wuHPOpMAMOHHOW Oe30macHOCTU. YTpo3bl  MHGOPMALMOHHON
0e30macHOCTH Tpu pabore B T00aIbHOW CETH M METOJbl MPOTHBOJICHCTBHUS HM.
[IpaBuna Oe3omacHON ayTeHTH(UKAIMU. 3alluTa JUYHOM HHQOpPMAIMM B CETU
Hurepner. besonacHble cTpaTeruu noseneHus B cetu MuatepHer. [lpeaynpexnenue
BOBJICUCHUSI B JICCTPYKTHBHBIE W KPUMHHAIBHBIE ()OPMBI CETEBOW AKTHBHOCTH
(xubepOysUIMHT, PUILMHT U ApyTrUe GOpMBbI)

Buner gesrensHoctu B MHTepHere. MHTEpHET-CEpBHCH: KOMMYHHKAI[MOHHBIE
CepBHCHl (MOUYTOBas Cchyk0a, BUICO-KOH(MEPEHII-CBSI3b M ApYyTHE), CIpaBOYHBIC
CITY>KOBI (KapThl, paclMCaHUs U JIPYTHE), TOUCKOBBIE CITY>KObI, CITy>KObI OOHOBIIEHUS
MIPOTrpaMMHOTO 00ECTICUeHHS U JIpyrre ciy>kKObl. CepBHUCHI TOCYIaPCTBEHHBIX YCIIYT.
OOGnaunpie xpaHwiuiia gaHHBIX. CpeicTBa COBMECTHOM pa3paOOTKH JIOKYMEHTOB
(onnaitn-oducer). IIporpammHOe obOecrieueHne Kak BeO-CEpPBUC: OHJIANHOBBIC
TEKCTOBBIE U TpadUdecKue peaakTOPhl, CPebl pa3paboTKH MporpaMm

2.1

2.2

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Mogenb. 3agauu, pemaemble C IOMOLIbIO MozaenupoBaHusa. Kiaccudukanuu
mojeneil. MarepuanbHble (HaTypHble) U HH(DOpMaIMOHHbIE Mojieu. HenpepriBHbIE
U JucKkpeTHble Mojenu. Vmuranumonsele monenu. Wrposeie mozenu. OneHka
COOTBETCTBUS MOJIEIHN MOAECTUPYEMOMY OOBEKTY U LEISIM MOAEITUPOBAHUS

Tabanunbie MOACIIH. Ta6JlI/II_[a KakK IMPEACTABJIICHUEC OTHOICHUSA
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ba3bl gannbx. OTO0P B TAbNHIIE CTPOK, YIOBIETBOPSIONIMX 3aJaHHOMY YCIOBHIO

I'pad. Bepmuna, pebpo, myTs. OpueHTHpPOBaHHBIC U HEOPUEHTHPOBAHHBIE I'padbl.
Jnuna (Bec) peOpa. BecoBas matpuia rpada. /nuna mytu Mex iy BepuImHaMu rpaga.
[Touck ontumansHoro nmytu B rpade. HauanbHast BepimHa (MCTOUYHUK) U KOHEUHAS




BepLIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade. Brumcienue konmuecTBa myTeil B
HalpaBJIEHHOM allMKJINYECKOM rpage

2.5

2.6

2.7

HepeBo. Kopens, Bepmmna (y3en), muct, pedpo (myra) mepesa. BwicoTa nepera.
[onnepeso. Ilpumepsl ncnonab3oBanus AepeBbeB. [lepeOop BapuaHTOB C MOMOUIBIO
Jepesa

[ToHsATHE  MaTeMaTHYEeCKOH  MOJAENH. 3aJaud, peliaeMbple C  [OMOIIBIO
MaTeMaTHYECKOro (KOMITBIOTEPHOT0) MoJenupoBaHus. OTIMYHE MaTeMaTHYECKOM
MOJIENI OT HATYPHOU MOJIENIU ¥ OT CJIOBECHOTO (JIUTEPATypHOTr0) OMUCAHUs 00HEKTa

OTanel KOMIIBIOTEPHOI'O  MOACIIMPOBAHUA: IIOCTAHOBKA 3aJdadu, IIOCTPOCHUC
MaTeMaTHYeCKOM MOACIIH, IIpOorpaMMHas pcajin3anusa, TCCTUPOBAHUC, ITPOBECIACHHC
KOMITIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJIN3 €TI0 pE3YyJIbTaTOB, YTOUHCHHUE MOJCINU

WndpopmanoHHbIe TEXHOJIOTUU

3.1

[Tonsatue 00 37eKTPOHHBIX Tabuuuax. TuUIbl JaHHBIX B sS4YEHKax SJIEKTPOHHOM
Tabmuipl. PenaktupoBanue u ¢popmarupoBanue Tabnui. BerpoeHnsie GyHKIMA TS
MOWCKa MaKCUMyMa, MUHUMYMa, CYMMBI M CpefHero apupmerndeckoro. CopTupoBka
JaHHBIX B BBIJCJIIEHHOM Juana3oHe. [loctpoenue quarpamm (ructTorpaMma, Kpyronast
IyarpaMma, TouedHasi ruarpamma). Beroop tumna qparpaMmsl

3.2

3.3

[IpeoOpazoBanue ¢Gopmyn mnpu KonupoBaHuM. OTHOCHTENbHAs, aOCONIOTHAs U
CMeEIlIaHHas aJpecanus

VYcloBHBIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabiunax. CyMMHUpPOBaHHME W TOJCYET
3HAUEHUM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OonbpIIMX HAOOPOB
JTaHHBIX. UHCIeHHOE MOICTHPOBAHUE B SJIEKTPOHHBIX TabIUIIaX
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Ponp mHpOPMALMOHHBIX TEXHOJOTMHA B PAa3BUTUM HKOHOMHKH MHpA, CTPaHBI,
peruona. OTKpbIThIe OOpa3oBarenbHble pecypchl. IIpodeccun, cBsizaHHBIE C
UHPOPMATUKOI 1 THPOPMALIMOHHBIMU TEXHOJIOTUAMU: BeO-Tn3aiiHep, POrpaMMUCT,
pa3paboTYUK MOOUIBHBIX MPUIIOKEHNUH, TECTUPOBILUK, aPXUTEKTOP MPOrpaMMHOTO
o0ecreyeHus, CIeLUAINCT 110 aHAINU3Y JaHHBIX, CHCTEMHBINA aIMUHUCTPATOP

ANTOPUTMBI U IPOTPAMMUPOBAHHE

4.1

Pa3pabotka BeO-cTpanun. A3pik HTML: cTpykTypa 10KyMeHTa, JIoruyecKkas
pa3sMeTKa — 3aroJIoBKH, a03allbl, pa3/ebl.

4.2
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4.4

BerpanBanue MynbTUMEUIHBIX U CTPYKTYPHBIX 2JIEMEHTOB: H300paKeHUH,
MapKUPOBAHHBIX U HyMEPOBAaHHBIX CIIMCKOB, THIIEPCCHUIOK.

Co3znanne KOMIUIEKCHBIX HH(POPMAIIMOHHBIX 0OBEKTOB B BU/IE BEO-CTPAHMII;
00beIMHEHNE TEKCTa, MyJIbTUMEINA U HABUTAIIUHU B €AMHYIO CTPYKTYPY.

OcHoBbl CSS: cenexTopbl, CBOMCTBA, KACKATHOCTh, HACJIEIOBAHKE, OJI0YHAs MOJICITb,
MO3ULIMOHUPOBAHUE HIIEMEHTOB.

4.5

OcHoBbl JavaScript: cHHTaKcuC, IepEeMEHHbBIE, TUITBI TaHHBIX, YIIPABIISIFOIINE
KOHCTpYKIIUH, pabota ¢ DOM, 06paboTka COOBITHIA.




3arosioBkn HTTP-3anpocoB 1 OTBETOB: CTPYKTYypa, Ha3HAYEHHUE, PACTIPOCTPAHEHHBIE

4.6 3aronoBku (Content-Type, User-Agent, Cookie, Authorization).
[Mapcuar HTML-cTpanur ¢ ucnosiap3oBaHneM OMOIHMOTEK: U3BICUCHHE
4.7 CTPYKTYpUpOBaHHBIX JaHHBIX 13 HTML-10KyMeHTOB.
Hcnonp30BaHre AJaHHBIX, TOJYUYEHHBIX B pe3yJIbTaTe MapCcUHra, 1jisi QOpMUPOBAHUS U
4.8 otnpaBku nocieayromux HTTP-3anpocos.
Cepuanuzanus 1 aecepuanu3anus 1aHHbix B popmare JSON ¢ ucnosib30BaHueM
4.9 CTaHJAPTHBIX OMOJIMOTEK SI3bIKA TPOrPAMMHUPOBAHUSI.
Otnpaska HTTP-3anpocoB k JSON API: nonydenue, 06paboTka U UCIIOIB30BaHUE
4.10  CTpPYKTYpUPOBaHHBIX JAHHBIX U3 BHEIIHUX MCTOUYHUKOB.
Peanmuzamus HTTP-cepBepa ¢ MCIIONb30BaHUEM CTaHIAPTHON OMOIMOTEKH WITH
4.11  cTopoHHUX (PPEHMBOPKOB.
O6pabotka HTTP-3ampocoB: MapuipyTH3aius, CiiTHIBAaHHE [1apaMeTPOB,
4.12  dopmupoBanue koppektHbix HTTP-oTBeTOB.
Co3ganne moHO(PYHKIMOHATIBHOTO CaliTa ¢ COOCTBEHHBIM CEPBEPOM:
4.13  mpoekTHpoBaHME, peaau3alus KIMEHTCKOW U CepBEpHON yacTel, pa3BEPThIBAHUE.
Cxoncta u paznuuus npotokojoB TCP u UDP: Haa&XHOCTh, TOPSAI0K JOCTaBKH,
4.14 HaKJIaJTHbIC pacX0/Ibl, 00JaCTH IPUMCHEHUS.
Peanuzanus npoctoro TCP-cepBepa u KiueHTa Ha COKeTaxX: OpraHu3alus
4.15  IBYCTOPOHHETO TEKCTOBOTrO 0OOMEHa (YaT MEXKIY ABYMS KOMIBIOTEPAMU).
Peanmuzanus UDP-cepBepa u kimeHTa Ha COKeTax: OTIIpaBKa U IOJyYEHUe
4.16  peittarpamMm 0e3 yCTaHOBJICHUSI COCTMHCHHUS.
[TpoexkTrupoBaHKe apXUTEKTYpPbl 1 COOCTBEHHOT'O IIPOTOKOJIa CETEBOTO
4.17  B3aUMOJEHCTBHS: CTPYKTypa COOOIIEHHH, yIIPaBIEHUE COCTOSTHUEM, CHHXPOHU3AIIHS.
Banupanus naHHBIX, TOCTYNAIONINX OT KJIMEHTA: MpoBepka Gopmara, Auamna3ona,
4.18  Tuna, 3aUUTa OT HEKOPPEKTHBIX UM BPEAOHOCHBIX BXO/IHBIX IAHHBIX.

IMPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS




Kon
NpoBepsEeMOro
TpedOBaHMS

1

1.1

1.2

IIpoBepsiemble TpeOOBaHMSA K IPEIMETHBIM pe3yJibTaTaM 0230B0ro0
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOTI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

3HaTh (IOHUMATD)

BurajeHre 0OCHOBHBIMU HNOHSTHSMU: MH(GOPMAIIKS, IIepeiada, XpaHeHHEe U
0o0paboTka MHPOPMALIMKU, AITOPUTM, MOETH, HU(PPOBOH MPOAYKT M UX
HCIIOJIb30BAHUC U1 pCIICHUSA y‘Ie6HBIX U MPAKTUYCCKUX 3aaa4d

BrnajgeHue  MOHATHSAMH: — BBICKAa3bIBaHHME, JIOTHYECKas  OMeparus,
JIOTUYECKOE BBIPAKCHHE

2.1

2.2

VYMmern
YMeHue ornepupoBaTh €IMHULIAMHA U3MEPEHUSI HHHOPMAITMOHHOTO 00bEMa
1 CKOPOCTH TIepeIavyM TaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBATh lienble uyucia or 0 mo 1024 B
Pa3IMYHBIX MO3UITMOHHBIX CHCTEMAaX CUUCIICHHUS ¢ OCHOBaHMsIMHU 2, 8, 16,
BBITIOJIHATH apU(PMETHICCKHE OTICPAIIMH HAJl HUMH
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YMeHue KOAMpoBaTh H JICKOAMPOBATH COOOMICHHUS TIO0 3aJIaHHBIM
MpaBWJIaM; IOHUMaHUE OCHOBHBIX MMPUHIIMITIOB KOJIUPOBAHUS HH(DOpMAIHH
pa3IMYHON NMPUPOBI: TEKCTOBOM, TpauYecKoid, ayIuo
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YMeHne 3amnuchIBaTh JIOTHYCCKHE BBIpAXKXCHUA C HCIIOJIB30BAHUCM
JAU3BIOHKIOWHY, KOHBIOHKIMU W OTpULAHUA, OHNPCACIIATL HUCTUHHOCTH
JJOTHYCCKHUX BI)Ipa)KeHI/If/'I, €CJIM HU3BCCTHbI 3HAUYCHUA HCTHUHHOCTH
BXOOAIMX B HEro MHNCEpPEMCHHLBIX, CTPOUTH Ta6J'II/ILIBI HUCTUHHOCTH OJId
JJOIT'MYCCKUX BLIpa)KeHHﬁ; 3allMCbIBATh JIOTUYCCKUC BBIPAKCHHUA Ha
HN3YYaCMOM S3BIKE IIPOTrpaMMUPOBAHUSA

2.5

YMeHHe COCTaBIATh, BHIOIHATH BPYUHYIO U HA KOMITBIOTEPE HECTOKHBIE
ITOPUTMBI JIJIs1 yrpaBiieHus ucnonuutensimu (Yepenamika, YepTExHUK U
JIpyTHe); CO3/aBaTh M OTJIAXHBATh MPOTPAaMMBbI Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, llkonbHbIii
Anroput™Muyeckuii  SI3bIK), peanu3yIolue HECIO0XXHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C MCIOJIH30BAaHHEM IIUKIIOB U BETBJICHU;
yMeHHe pa30uBaTh 3aJauyd Ha IMO/A33/1a4H, HCIIOJIb30BaTh KOHCTAHTHI,
MePEMEHHBIC U BBIPAKECHUS PA3TUYHBIX TUIOB (YUCIOBBIX, JIOTHYECKUX,
CHMBOJIBHBIX); aHAJU3UPOBATH TMPEAJIOKEHHBIM aaTOPUTM, OINPEIEIISTh,
KaKkue pe3ysbTaThl BO3MOXXHBI TMPU 33JaHHOM MHOXECTBE HCXOHBIX
3HAYCHHI

2.6

YMeHue 3amnucarb Ha HU3Yy4aCMOM A3BIKC MPOrpaMMHUPOBAHHUA AJITOPUTMBI
MMPOBEPKHU ACIUMOCTH OJHOI'0 MHCJIOro 4Yucjia Ha JOpyroe, IMPOBCPKHU
HAaTypaJIbHOTO 4YHUCJIa Ha MIPOCTOTY, BBIACICHHUA I_[I/I(bp W3 HaTypaJlbHOI'O
YqHucia, ITOHCK MaKCMMYMOB, MHWHUMYMOB, CYMMBI YHCIIOBOM
IIOCICA0BATCIBHOCTHU

2.7

Bnagenne yMmMeHUEM OpPUEHTHPOBATHCS B HEPAPXUUECKOH CTPYKType
(daiimoBoil cuCTeMBbl, padoTaTth ¢ (PaiIoBONM CHCTEMON MEPCOHAIBHOTO




KOMITBIOTEpA C UCIOJIb30BaHUEM TpaduuecKkoro MHTepdeiica, a IMEHHO:
cO3/1aBaTh, KONHPOBaTh, MepeMellaTh, MEPEUMEHOBBIBATh, YAAIATh U
apXUBHPOBATh (halIbl U KaTaJIOTU

Brnanenne ymMeHUSMH U HaBBIKAMH HCIIOJIb30BAaHUS MH()OPMAITMOHHBIX H
2.8 KOMMYHUKAIIHOHHBIX TEXHOJIOTHH JJISi MOMCKA, XpaHEHUs,, 00paboTKU H
nepeaayy U aHaliu3a pa3InyHbIX BUJOB HHPOpMALIUU

YMeHue BBIOMpATh CIOCOO TPEACTaBICHUS NAaHHBIX B COOTBETCTBHUHU C
’9 MOCTABIICHHOW 3amadell (TaOJHIbI, CXEeMbl, rpaduku, auarpaMmbl) C
' UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH

JaHHBIX

Ymenue Gopmann3oBath U CTPYKTYPHUPOBATh HH(YOPMAIIMIO, UCIIONb3YS
AIIEKTPOHHBIE TaOMUIBI JUIsi OO0pabOTKH, aHalnW3a W BU3yalIH3alUH
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHHEM [Waria3oHa TaOJUIbI U
510 YHOpsIIOYMBaHUEM (COPTUPOBKOI) €ro 3JE€MEHTOB; YMEHHE MPUMEHSTH B
' ANIEKTPOHHBIX TabMUIax (Gopmylnbl st pacuy€TOB C HCIOJIb30BAHUEM

BCTPOCHHBIX (YHKIHM, aOCONIIOTHOW, OTHOCUTEIbHON, CMEIIaHHOU

aZipecaliiy; HCIONb30BaTh JJICKTPOHHBIE TAOMUIBI I YHCICHHOTO

MOJCIUPOBAHUSA B IIPOCTBIX 3ala4aXU3 PA3HBIX IIPECAMCETHBIX obnacrei

INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA OI'D
IO HTH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 [udposas rpaMOTHOCTH

@aitnpl 1 manku (karanoru). IlpuHuunel noctpoeHus (anaoBbIX CHCTEM.
[Tonnoe nms gaitna (manku). [Iyte k daiiny (nmanke). Pabota ¢ daitnamu u
KaTaJjoraMu CpeICTBaMH ONEPALMOHHON CUCTEMBI: CO3/JaHUE, KOITMPOBaHUE,
nepeMeleHe, NepeuMeHOBaHue 1 yjajieHue (aiiioB U mamnok (KaTtajaoron).
Tuns! ¢aitnos. CpoiictBa (aitnos. daiinoBelii Mmenemkep. [louck ¢aitnos
CPEICTBaMH ONEPALIMOHHON CUCTEMBI

HHHPar##H#1.1

O6bennHeHue KoMIbIOTepoB B ceTh. Ceth MHTEpHET. BeO-cTpanuia, Bed-
caiit. CTpykTypa aznpecoB BeO-pecypcoB. bpaysep. [lonckoBble crcTEMBI.

1.2 Ilouck wuHboOpMaIMKM MO KIIOYEBBIM CJIOBAaM U TIO0 HU300PaKEHMIO.
HocTtoBepHocTh uH(pOpMarmu, mnoidydyeHHoi u3 Murepnera. IP-agpeca
y3710B. CeTeBoe XpaHEHHE JaHHBIX

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIMCKpETHOCTh MaHHBIX. BO3MOXKHOCTH ONUCAHUS HETPEPHIBHBIX 0OHEKTOB
Y TIPOLIECCOB C TOMOMIbIO IUCKPETHBIX JAHHBIX.

2.1 CumBon. Andasur. MomHocts andaButa. JIBouuHbld  andaBwur.
KomnnuecTBo BceBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHAIIN) PUKCUPOBAHHOM
JUIMHBL B JABOMYHOM aidasure. [IpeoOpazoBanue mo0oro andasBura K




2.2
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2.5

2.6

2.7

nBOoWYHOMY. KomnnuecTBO pasiauyHBIX CJIOB (PUKCHUPOBAHHOW JJIMHBI B
aspaBuTE ONpeAEIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTrO ajagaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
apyroMm andaBuTe, KojxoBas Tabmuua, nexoxupoBanue. KonupoBaHue
TekcToB. PaBHOMepHbIii kon. HepaBnomepnbiii koa. KomupoBka ASCII.
Bocemubutabie  komupoBku. Ilonstue o xomupoBkax UNICODE.
JlexkonupoBaHue COOOIIEHUH C HCIHOJB30BAaHUEM PpABHOMEPHOIO H
HepaBHOMEPHOTO Koja. MH(popMamoHHbIi 00bEM TeKkcTa

NudopmannonHeldi 00bEM JaHHBIX. BUT — MUHUMAalbHAas €IUHHUIIA
KOJIMYeCTBA HMH(OpPMAIMK — JBOWYHBIA pa3psa. EIWHUIBI U3MepeHHs
nH(pOpMAIMOHHOTO 00bEMa NaHHBIX. buT, OalT, KUIOOaWT, Merabair,
rurabaiit. CKOpocTh Mepenaydl JaHHBIX. EJWHUIBI CKOPOCTH TMepeaavu
JTAHHBIX

KomupoBanue 1uBera. I[[BeroBeie Moaenu. Mogens RGB. I'myGuna
kogupoBanus. [lamutpa.

PactpoBoe u BekTopHOE mpeacTaBienue nzoopaxenuil. [lukcens. Ouenka
nHPOPMAIMOHHOTO 00bEMa rpadUvYecKux HaHHBIX [UIS PacTPOBOTO
M300paKeHUS

Konuposanue 3Byka. PazpsaHocTs u yactora 3anucu. KoimyecTBo kaHaaoB
3aIuCH.

OneHka KOJMYECTBEHHBIX [apaMETPOB, CBSI3aHHBIX C IMPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (ailioB

Hemno3ummonnple ¥ TMO3UIIMOHHBIE CHUCTEMBl cuucieHus. AudaBur.
OcHoBanue. Pa3zpépuyTtas dopma 3amucu uucna. [lepeBog B necsaTuuHyro
CHUCTEMY UHCEJl, 3alIMCAHHBIX B IPYTMX CUCTEMAX CUUCIICHHUS.

PumMckas cucreMa cumcieHus

JlBonuHas cucrema cuncienus. IlepeBoxa nensix uucen B npenenax ot 0 no
1024 B ABOMYHYIO CUCTEMY CUMCIIEHUs. BocbMepHyUHas cucTeMa CUMCIICHUS.
IlepeBon uncen U3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U JIECATUYHYIO
cucrteMbl U obpatHo. lllecTHaguarepuynas cucrema cuucienus. IlepeBon
yycesl U3 LIECTHAAUATEPUYHOW CHUCTEMBI B JBOMYHYIO, BOCBbMEPUUYHYIO U
JECSITUUHYIO CUCTEMBI U 00paTHO. AprU(pMETHIECKHE ONepaIlii B JBOMUHOM
CUCTEME CUHMCIICHUS

Jlornueckue BbICKa3blBaHUsA. Jlormuyeckue 3HAUYEHUS BBICKA3bIBAaHMIA.
DrneMeHTapHble U COCTaBHbIC BBICKA3bIBaHMA. JIornyeckue omepanuu: «im»
(KOHBIOHKITHS, IOTHYECKOE YMHOKEHHE), I (IU3bIOHKIHS, TOTHYECKOE
CIIO)KEHHE), «He» (Jormueckoe oTpunanue). llpuopurer mOrmvecKux
oneparuii. OnpeneneHue UCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHMS, €CIU
W3BECTHBl 3HAYCHHWS WCTHHHOCTH BXOISIIMX B HETO JJIEMEHTapHBIX
BbIcKa3biBaHull. Jlormueckue BbIpakeHus. [IpaBuia 3amucu JOTMYECKHX
BbIpakeHui. [locTpoenue TabauI HCTHHHOCTHU JIOTUYECKUX BBIPAXKEHUN

2.8

Jlornueckne  DJIEMEHTHI. 3HAKOMCTBO C  JIOTHYECKUMHU  OCHOBAMHU
KOMIThIOTEpa




2.9

HenpepsiBable 1 auckpetHbie Moaenu. imuranuonnusie monenu. Mrpossie
Mojienu. OlLeHKa aieKBaTHOCTH MOZEIN MOJEIUPYEMOMY OOBEKTY U LENIAM
MOJIETIUPOBaHUs

2.10

2.11

Tabnmuunsle momenu. Tabnuma Kak TpeACTaBICHHE OTHOLICHHUs. basbl
naHHbIX. OTOOp B TAOIHIIE CTPOK, YAOBICTBOPSIONINX 3aIaHHOMY YCIIOBHIO

I'pad. Bepmuna, pedpo, myTts. OpUeHTHPOBAHHbIE U HEOPUEHTUPOBAHHBIC
rpadsl. InunHa (Bec) pebpa. BecoBas marpuna rpada. JnuHa myTa Mexmy
BepmmHamMu rpacda. Ilouck omrumansHoro mytu B rpade. Hauanbnas
BepuIMHA (MCTOYHMK) M KOHEYHAs BEpIIMHA (CTOK) B OPHUEHTHPOBAHHOM
rpade. BoruncieHne KomM4ecTBa IMyTe B HANPABICHHOM AlMKIMYECKOM

rpage

2.12

HepeBo. Kopens, Bepmmna (y3emn), JUCT, peOpo (myra) aepeBa. BrwicoTta
nepea. [logmepeBo. Ilpumepsr wucmons3oBanus nepeBbeB. [lepedop
BapHaHTOB C TIOMOIIBIO IepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CgoiictBa anroputma. CrocoObl 3amucu aaropurma (CIOBECHBIN, B BHUJEC
0JIOK-CXEMBI, IPOTpaMMa).

CocraBieHue aJIropuTMOB M MPOrpaMM C HCIOJIb30BAaHUEM BETBJICHUH,
LMKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB JIJIsl YIIPABJICHUSI UCIIOJHUTEIEM
(PoGot, Uepenamka, YepTéxHUK U Apyrue). BhIMonHeHHE anropuTMOB
BPYYHYIO U Ha KOMIIBIOTEPE

SA3pik nmporpammupoBanus (Python, C++, Ilackans, Java, C#, 1lIkonbHBIH
ANTOPUTMUYECKHUHA S3BIK).

Cucrema nporpaMMHMpOBaHUS: PENAKTOpP TEKCTa IPOrpaMM, TPaHCIATOP,
OTJIAJUUK.

IlepemenHas: Tum, ums, 3HadyeHue. Llenplie, BENECTBEHHBIE U CUMBOJIBHBIC
IIEpEMEHHBIE.

Oneparop npucBauBaHus. ApUPMETHUECKUE BBIPAXKEHUS U MOPAIOK MX
BblurcaeHus. Onepalyy ¢ LEJNbIMU YUCIAMM: LIEJTOYUCICHHOE JIEJIeHUE,
ocTaTok ot feneHus. Bersnenus. CoctaBHbIE yCIOBUS (3aIUCh JOTHYECKUX
BBIDOKEHUII HAa M3y4yacMOM s3bIKE IporpamMMmupoBaHusi). Haxoxnenue
MUHUMYyMa

U MAaKCUMyMa M3 JIBYX, TpPEX M 4eThIpéX uMcel. PemeHue kBazpaTHOro
YPaBHEHHUs, HMEIOLIETO BEIIECTBEHHbIE KOpHU. [lukn ¢ yciaoBueM.
Anroput™ EBKiinza as HaX0XJeHUs HAanOOJIbILIEro 00IIero JeInuTeNs IByX
HaTypalbHbIX uyHcel. Pa30ueHwe 3amucu HaTypajJbHOTO 4YHCIA B
MO3UIIMOHHONW CHUCTEME C OCHOBaHWEM, MEHBIIMM WiW paBHbIM 10, Ha
otnenbHble MU Pl L{uki ¢ nepeMeHHON. AIrOpUTMBI IPOBEPKH IETUMOCTH
OJIHOTO IIeJIOTO YHWcjia Ha Jpyroe, MpPOBEpPKH HATypaJbHOTO YHWCiIa Ha
MIPOCTOTY
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OO6paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonBHAs 00padoTKa cTpoK. [1oACU€T YacTOTHI MOSBIICHHUS] CHMBOJIA B
cTpoke. Berpoennsie pyHKIMU A1t 00pabOTKU CTPOK
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Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB pabOTHl alropuTMa MpH JTaHHOM
MHO’KECTBE BXOAHBIX JAHHBIX, ONIPEAEICHUE BOZMOXKHBIX BXOJHBIX JaHHBIX,
IPUBOIAIIUX K JAHHOMY pe3yJbTaTy

3.5

TabGnuunsle BenmuunHbl (MaccuBbl). OnHoMepHBIEe MaccuBbl. CocTaBiIeHNE U
OTNIaJIKa TPOrpaMM, PEATU3YIOIMIUX THUIOBBIE aITOPUTMBI 00paboTKH
OJTHOMEPHBIX  YHMCJIOBBIX  MAacCMBOB, Ha OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllIkonpHbIN
AnroputMuyeckuil SI3bIK): 3aMoIHEHHE YMCIOBOTO MacCHMBa CIyYalHBIMU
YyycllaMd, B COOTBETCTBUU ¢ (opMmysnold uiaum myTéM BBOJA YHMCEN,
HaXO0XJEHUE CyMMbl 3JI€MEHTOB MacCHBa, JUHEHHBIH MOMCK 3aJaHHOTO
3HAUEHUS B MAacCHUBE, IMOJCUYET 3JIEMEHTOB MAacCHUBa, YIOBJIETBOPSIOLINX
3a/IaHHOMY  YCJIOBHUIO, HAaXO0XXJIEHHME€ MHHHUMAJIBHOTO (MaKCHUMaJIbHOTO)
anemeHTa MaccuBa. CoprtupoBka MaccuBa. OOpaboTka TMOTOKA JAHHBIX:
BBIUMCIIEHHE  KOJMYECTBA, CYMMBI, CpPEOHEro  apu(METHYECKOTro,
MUHUMAJIbHOTO u MaKCHUMaIbHOTO 3HAYEHUS AIIEMEHTOB
MOCIIEI0BATEIHHOCTH, YJOBIECTBOPSIONINX 33JaHHOMY YCIOBHUIO

3.6

VYnpasnenue. Curnan. O6partHast cBs3b. [lomyyenne curHanoB oT u(pPOBHIX
JaTYNKOB (HampuMep, KacaHWs, PACCTOSHHUsS, CBeTa, 3ByKa). [Ipumepsl
WCIIOJB30BAHUSl TPUHIUIIA OOpaTHOM CBSI3M B CHCTEMaxX YIPABICHUS
TEXHHYECKHMH YCTPOMCTBAMHM C THOMOUIBIO JAaTYUKOB, B TOM YHUCIEC B
pOOOTOTEXHHUKE

4.1

4.2

WNudopmanrnoHHbIe TEXHOIOTHH

TexkcToBbIE HOKYMEHTBHI U UX CTPYKTYpHBIE dJIEMEHTHI (CTpaHuIa, ad3ail,
CTpOKa, CIIOBO, CUMBOII).

TexkcToBbIif MpoleccOp — MHCTPYMEHT CO3/aHUs, PEAAKTUPOBAaHUS U
dbopmatupoBanusi TekcToB. IlpaBuna Habopa Tekcra. PemaktupoBanue
tekcra. CpoiictBa cuMmBosioB. Ilpudt. Tunsl mpudroB (pybneHsie, c
3acedykaMu, MOHOIMHMpUHHBIE). [lomykupHOE W KypCHBHOE HauepTaHHE.
CsoiicTBa ab3a1ieB: rpaHHIlbl, a03alHbINA OTCTYII, UHTEPBaJ, BBIpaBHUBAHHE.
[Tapametprl crpanuubl. CtuneBoe (opmatupoBanue. CTpyKTypUpOBaHHE
nHpOpMaLMU € MOMOIIBIO CIIUCKOB M Tabaui. MHOrOypOBHEBbBIE CIMCKH.
Jlob6aBneHue TabauIl B TEKCTOBBIE JTOKYMEHTHl. BcTaBka M300paxkeHU B
TEKCTOBbIE JOKyMeHThl. OOTekaHne n3o0pakeHui TekcToM. BrimoueHue B
TEKCTOBBIM ~JOKYMEHT JuarpamMM, (GopMmyls, HyMepalud CTpaHHIIL,
KOJIOHTHUTYJIOB, CCBUIOK M IPYTHUX DJIE€MEHTOB

PactpoBble  pucyHku. Vcronb3oBaHue rpauyeckuxX IMPUMUTHBOB.
Omnepanuu penakTUpOBaHUs TpapuuecKux OOBEKTOB, B TOM YHUCIIE
unudpoBeix  Qororpaduii: H3MEHEHHE pasMepa, o0Ope3ka, I[OBOPOT,
oTpaxxeHue, pabora ¢ oOmacTsMu (BBIACICHHE, KOMHPOBAHHE, 3aJTMBKA
I[BETOM), KOPpPEKIHWs I[BETa, SPKOCTH W KOHTPACTHOCTH. BekTopHas
rpa¢uka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBAMU
TEKCTOBOIO  MpolLeccopa WM JIpyrux mporpamm  (IpUIIOKEHUH).
Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI




IMonroroBka MynbTUMEOUHHBIX mnpe3eHTauuid. Cnaiin. JloOaBnenue Ha
clmaia Tekcta W HM300pakeHMil. PaboTa ¢ HECKOJIBKMMH Claijaamu.
JloGaBrieHne Ha  Clali  ayJuOBU3YaJIbHBIX  JaHHBIX. AHHMAIUS.

Tunel JaHHBIX B SYEWKaX JJIEKTPOHHOW TaOmuikl. PemaktupoBanue u
dbopmarupoBanue Tabiuil. BerpoeHHble GyHKIIUU TS TIOUCKA MAKCUMYMa,
MHUHHMYMa, CYMMBI M cpeaHero apudmerndeckoro. COpTUPOBKA JTaHHBIX B
BBIZICIICHHOM nuaria3one. [loctpoeHune nuarpamm (rucrorpamMma, Kpyrobast
auarpaMma, —ToudeyHas ~—auarpamMma). Bwibop TMma  gumarpaMmel.
[IpeobpazoBanue Gpopmys mpu konmupoBaHuu. OTHOCUTENIbHAS, A0COTIOTHAS

VcaoBHBIE BBIYHCICHHUS B QJICKTPOHHBIX Ta6J'II/II_[aX. CYMMI/IPOBaHI/Ie n
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INunepcebliku
4.4

U CMEILIaHHAas ajipecarus
4.5

moaAcy€T 3HAYCHHM, OTBCYAIOIIMX 3aJaHHOMY YycioBHio. (OOpaboTka
00JbIIMX HAOOPOB JaHHBIX. YHCICHHOE MOJCIMPOBAHUE B 3JICKTPOHHBIX
TadIUIax

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA
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